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COS  HAVE  BEEN  DEVELOPED.  INVESTIGATION  OF 
DIFFERENT  METHODS  OF  PRODUCING  UNCOMPENSATED  ZNSE 
HAS  LED  To  a  NOVEL  TECHnIDUE  OF  PROOUClNG  N-TyPE 
z  NSC  A I TH  FAIRLY  GOOD  TRANSPORT  PROPERTIES. 

STRUCTURES  CONSISTING  OF  epitaxial  films  of 
hexagonal  N-TYPt  cos  on  cubic  p-tvpe  ante 
single  CRYSTALS  have  BEEN  STUDIED  WITH  RESPECT  TO 
THEIR  CRYSTALLOGRAPHIC  ANO  ELECTRICAL  PROPERTIES* 
(AUTHOR)  *01 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  Nq.  /ZZZhT 
AU-Z6H  R  3  J 

OAVIO  SaRNOFF  RlSEAHCH  CENTER  PRINCETON  N  J 
INVESTIGATION  Qf  c  A  '•<  R  l  E  h  INJECTION 

electroluminescence  '  i U ) 

AUG  6)  IV  F  ISCRER.A.L.  IMaSON.A.S.  I 

rcpt.  NO.  SRZ 

contract:  afiv  <.jr  hjih 
monitor;  afchl  j i  i 

UNCcAiSIF- Itu  REPORT 


DESCRIPTORS;  ^LUMINESCENCE,  ARSENIC,  BROMINE,  CADMIUM 
COMPOUNDS,  CIRCUITS,  CONTROL  SYSTEMS,  CRYSTALS, 

FEEDBACK,  CALCIUM  COMPOUNDS,  GLASS,  gRO*TH,  NITROGEN, 
PHOSPHORUS,  RaOI OFRE0UENCY  POBfcR,  SELENlOES,  SOLID  STATE 
PHYSICS,  SoLF IDEs,  TtLLURIDES,  ZINC  COMPOUNDS  ( U ) 

IT  **AS  FOUNO  THaT  VERTICAL  CRYSTAL  PULLING  OF 
ZNSE  AND  CDS  IS  POSSIBLE  0  N  L  V  IN 

PHESSURIZtDATMOsPHERES  OF  UNSaTuRaTED  vapors,  since 
SATURATED  VAPORS  ARE  TOO  OPAQUE  To  PERMIT  VISIBILITY* 
SEVERAL  NE*  SYSTEMS  FOR  CRYSTAL  GHOPTh  UNDER 
PRESSURE  ARE  DESCRIBED,  AND  A  NE*  FEEDBACK  CIRCUIT 
FOR  CONTROL  OF  THE  KF  GENERATOR  HAS  BfcEN  INVENTED* 

THE  PROPERTIES  OF  MLLT-GROPN  ZNSE  HAVE  BEEN 
INVESTIGATED,  AND  AN  EXTENSIVE  SURVEY  OF  CONTACTS  TO 
ZNSE  "AS  INITIATED.  ZNSE  AND  CDS  FORM 

solid  solutions,  whereas  cos  and  znte  are 

IMMISCIBLE*  MATtHIALS  PhICH  HOLO  PROMISE  FOR  THE 
PREPARATION  OF  ALLOYEO  CONTACTS  have  been  FuUND, 

SEVERAL  S I NGLt  ANO  MULTIPLE  FILMS  PlTn  INTERESTING 
PROPERTIES  HAVE  BEEN  OBTAINED  BY  EVAPORATION,  AND  AN 
ANALYSIS  OF  SCL  HOLE  CURRENTS  IN  ZNSE  HAS  BEEN 
CARR  I EO  OoT.  IT  HAS  BEEN  FOUNO  THAT  A  GLASS 
consisting  uf  AS-S-BR  IS  transparent  FROM  •  S  TO 

U  MICRONS  gaP  CRYSTALS  HAVE  BEEN  PREPARED  BY 

vapur  phase  reaction  starting  from  gan* 

(AUThURJ  (U) 
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OOt  kLFOrT  BIBLIOGRAPHY  SEARCH  CONTROL  No*  /ZZZHT 
Ay -2*7  VMM 

LABOHATOlHE  D'InFKA  RuUgE  TECHNIQUE  ET  APPLIQUE  GJF-bUR- 
rVETTfc  ifhancei 


SEP  61  IV 

Contract:  na^ssb  mu 

U U CLAS51 F 1  ED  REPORT 


Descriptors;  cadmium  compounds,  crystals,  electron 
BOMBARDMENT  I  ELECTRON  TRANSITIONS*  I NFNAREO 
SPtCTRuPHOTOMETEHS ,  PHOTOELECTRIC  EFFECT, 
PHOTOMULTIPLIERS,  POT{  meters  ,  RADIATION  EFrECTS, 
SECONDARY  emission,  S'  ,NDUCTOHS,  silicon,  solid  state 
PHYSICS,  SULFlOEs,  TEST  ^QUIPMENT,  THEORY  ,  ZlNC 
COMPUUNO*  (U) 

mixed  cadmium  aiid  zinc  sulfides  were  obtained  with 

A  VIEW  TO  TESTING  WHETHER  A  COINCIDENCE  IS  STILL 
OBSERVED  dETWEEn  THE  ABSORPTION  EDGE  OF  ThE  SPECTRUM 

and  the  wavelength  of  ThE  light  emitted,  the  maim 
Results  ahe  those  obtained  from  studies  at  liuuid  air 

TEMPERATURE.  ON  CERTAIN  SAMPLES  a  COMPLEX  LIGHT 
IS  OBTAINED,  CONTAINING  A  YELLOW  BAND,  A  GREEN  BAND 
AND  A  BLUE  oaND  aT  ABOUT  R900  ANGSTROMS,  THIS 
WAVtLtNuTH  CORRESPONDING  TO  THAT  OF  THE  ABSORPTION 
EDG£  AT  ThE  SAMt  TEMPERATURE.  ON  OTHER  CRYSTALS 
HOWEVER,  THIS  BAND  IS  VERY  WEAK  OR  DISAPPEARS 
COMPLETELY.  IN  THESE  CASES  ONLY  ThE  GKEEN  BAND, 

FAIRLY  COMPLEX  IN  STRUCTURE,  AND  THE  YELLOW  BAND 
APPEAR.  ALL  THE  CHARACTERISTICS  OF  THE.  PHENOMENON 
APPEAR  TO  INDICATE  THAT  THE  LIGHT  OBSERVED  IS  DUE  TO 
A  DIRECT  HETURN  FROM  THE  CONDUCTION  BAND  TO  THE 
VALENCE  BANu,  Ok  TO  A  RfcTuRN  FROM  A  LEVEL  VERY  CLOSE 

to  the  cunductiun  band  to  the  valence  band* 

(AUTHOR)  (U) 


11 


unclassified 


/ZZiHT 


unci  ass i  f  i  eu 


UDC  REPORT  B  1  BL  1  OGR ApH Y  SEARCH  CONTROL  No.  /ZZZHT 

AD-2AB  9U 

PHILCO  CORP  BLUt  BELL  PA 

ELECTKOqUeNCHABlE  PHUSPhOR  INVESTIGATION  < U ) 

0£L  61  IV 

UNCLASS  I  F  1  LO  NiIPOnT 


DfcSCRlPTOXS;  -CATHODE  ray  tube  screens, 

•PHOSPHORESCENCE,  •PHOSPHORESCENT  MATERIALS*  BRIGHTNESS, 

cadmium  compounds,  display  systems,  films,  luminescence, 
MEASUREMENT,  sulfides,  Z]NC  COMPOUNDS  (U) 

RESEARCH  H AS  DE VOTED  TO  THE  INVESTIGATION  Of 
ELECTROPHuTulUMINESCEnT  EFFECTS  IN  PHOSPHORS  and  THE 
DEVELOPMENT  OF  TECHNIQUES  LEADING  TO  THE  UTILIZATION 
OF  THLSl  EFFECTS  IN  USEFUL  DISPLAY  DEVICES.  IT  IS 
SHOWN  THAT  LFFICIENT  tLECTROQuENCHABLt  IEQ>  cells 

can  oe  m.ade,  using  evaporated  phosphor  films  and 
SOLID  CONTACTS,  the  PHOSPHOR  FILMS  THEMSELVES  have 
A  VERY  n  1  (,H  PhOTOLUMlNESCENT  EFFICIENCY,  AN[>  MAY  NA^E 

future  use  as  high  resolution  screens  in  cathode-hay 
TUBES.  L  T  C .  VERY  HIGH  EFFICIENCIES,  AS  FAR  AS 
QUENCHING  IS  CONCERNED,  WERE  MEASURED.  THE 
THEORETICAL  CURHENT  REQUIRED  FOR  COMPLETE  QUENCHING 

of  a  phusphur  having  io  ft-lambeRTS  of  brightness 

IS  7 . S  MlcRUAMPtRE  PER  SQ  CM  IF  THE  PhOSPHOH  IS 
IUO*  lFFIcUNT,  CURRENT  corresponding  To 
approximately  luu  microampere  sq  cm  was  measured  on 
SOMt  CELLS  *  the  Switching  SPEED  OF  THtSE  CElLS  CAN 
BE  high,  switching  speeds  were  MEASURED  by 
controlling  a  CbLL  WITH  A  60-0HMPER-SWUARE-WAVE 
VOLTagE.  THt  CELLS  MEaSuKED  were  completely 
QUENCHED  in  LESS  than  2U  M l CROSECONUS ,  AND  REACHED 
THEIR  full  BRIGHTNESS  IN  LESS  Than  ZO  MICROSECONDS 
after  the  quenching  voltage  was  RtMovto. 

(AUTHuHI  IU) 
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CDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ZZZHT 
A0-27S  97** 

G I  ANN  I N I  CONTROLS  CORP  DUARTE  CALIF 

A  NEW  FORM  OF  SOLID  STATE  SOLAR  GENERATOR  <U> 

JAN  *2  IV  FABRICIUSiE.O* I 

rept.  no.  tr*i  bar 
contract •  afos  ai»  7437 

MONITOR!  ASD  TRA I  GAR 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  •ELECTRIC  POWER  PRODUCTION!  •GENERATORS! 
•PHOTOCONDUCTIVITY!  ‘PHOTOELECTRIC  CELLS 
(SEMICONDUCTOR)  ,  •PHOTOTUBES.  *S£M I  CONDUCTORS .  •SONAR 
DOMES,  CADMIUM  COMPOUNDS.  DESIGN.  METALS,  SOLID  STATE 
PHYSICS.  SULFIDES  ( U ) 

AN  INVESTIGATION  WAS  MADE  OF  VARIABLE  VOLTAGE 

photovoltaic  converters  for  a  new  form  of  solid  state 

SOLAR  GENERATOR,  VALUABLE  INFORMATION  RELATED  TQ 
THE  ORIGIN  Of  The  PHOTOCONDUCTING  ELECTRONS  In  THE 
PHOTOVOLTAIC  EFFECT  IN  CDS  WAS  OBTAINED,  THIS 
INFORMATION  (S  PERTINENT  TO  THE  DESIGN  AND 
CONSTRUCT | ON  OF  METAL-SEMICONDUCTOR  SOLAR  CELLS.  IN 
THAT  BOTH  THE  PhOTOVOLTAGE  ANO  THE  EFFICIENCY  OF 

metal-semiconductor  cells  is  dependent  upon  whether 
electrons  are  injected  from  the  metal  or  excited 
ACROSS  the  FORB1DOEN  gap  of  the  SEMICONDUCTOR,  The 
EFFECTS  OF  GEOMETRY,  FILM  THICKNESS  OF  RECTIFYING 
ELECTRODE,  AND  RESISTIVITY  OF  CDS  UPON  THE 
PHOTOVOLTAGE  OBTAINABLE  WERE  ALSO  STUDIED.  THE 
ORIGIN  0 F  THE  ELECTRONS  PRODUCING  THE  PHOTOcURRENT 
WAS  DETERMINED  AND  A  GEOMETRY  FOR  OPTIMIZING  THE 
PHOTOCURRENT  1$  GIVEN,  CELLS  DESIGNED  ®Y 

evaporating  contacts  connected  in  series  are  shown  TO 

GIVE  AN  ADDITIVE  PHOTOVOLTAGE »  SUGGESTIONS  FOR 
IMPROVING  THE  EFFICIENCY  ARE  GIVEN  IN  THE  LIGHT  OF 
EXPERIMENTAL  EVIDENCE*  WHILE  BATTERIES  PRODUCING 
9 V  WERE  NOT  SUCCESSFULLY  CONSTRUCTED  DUE  TO 
EXPERIMENTAL  D I FF I  CULT  I ES ,  THE  EVIDENCE  OBTAINED 
VERIFIES  THE  FEASIBILITY  OF  THE  BASIC  DESIGN. 

(AUTHOR)  (U) 
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DOC  report  bibliography  search  control  No.  /ZZZHT 

Ad-276  116 

AEROSPACE  RESEARCH  LABS  WR 1 GHT- P A T TER SON  aFB  OHIO 

RESEARCH  |N  PURIFICATION  OF  CADMIUM  SULFIDE  CRYSTALS 
AND  OTHER  I  I  - I  V  COMPOUNDS  tU) 

HAR  62  IV  BEAN.K.E. IFAHRIG.R.H, { 

REPT.  NO.  62  319 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  •CAOM1UM  COMPOUNDS,  •PHOTOELECTr 1 c  CELLS 
(SEMICONDUCTOR),  .PHOTOTUBES,  .SEMICONDUCTORS,  •SINGLE 

crystals,  .solar  atmosphere,  .zinc  compounds,  cRucibi.es, 
energy  CONVERSION,  GROWTH,  IMPURITIES;  MANUFACTURING 
METHODS,  METALLIC  SMOKE  OEPOSITS,  OPTICS,  OXjDES, 
PRODUCTION,  PURIFICATION,  SELEnIDES,  SULFIDES, 
synthesis,  Tellur  I  DCS ,  VAPOR  PLATING  ( U ] 

SELECTED  ELEMENTS  FROM  GROUPS  II  AND  Vi  WERE 
PURIFIED  AND  SYNTHESIZED  TO  FORM  HIGH  PURITY 
COMPOUNDS  AS  FOLLOWS;  CADMIUM  SULFIDE!  ZINC  SULFJdEI 
CADMIUM  TeLLURIuE!  CADMIUM  OXIDE!  AND  CADMIUM 
SELENIOE.  THE  GROWTH  OF  CRYSTALS  FROM  THESE 
COMPOUNDS  BY  BOTH  THE  MfcLT  ANO  VAPOR  PHASE  METHODS  lS 
DISCUSSED,  EVALUATIONS  OF  THE  ELECTRICAL  AND 
OPTICAL  PROPERTIES  OF  THESE  MATERIALS  ARE  PRESENTED* 
(AUTHOR)  (U) 


14 


unclassified 


/ZZZHT 


unclassified 


DDL  REP  OR T  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ZZZHT 
Ap-ZBl  7  1  0 

CLEVJTE  CORH  CLt VEL ANU  OHIO 

RESLAHCh  ON  1  I  ••  v  1  COMPOUND  SEMICONDUCTORS.  <U) 

descriptive  notes  final  technical  kept.. 

JUN  a 2  1 6  2  P  SHiOZANA  .L.  R.  SBARRETT. 

J .  L .  I 

Contract:  aF  33(6U)A66S 

PHOj:  7021 

monitor:  arl  62-jas 

unclassified  report 


descriptors:  •cadmium  compounds,  •semiconductors. 

•single  crystals,  «zinc  compounds,  crystal  Lattices. 
CRYSTALS,  dielectric  PROPERTIES,  differential  geometry, 
electrical  properties,  group  si  elements,  group  vs 
elements.  GROWTH,  hall  effect,  materials,  PHYSICAL 
PROPERTIES,  PREPARATION.  PURIFICATION.  REFRACTIVE  1N0**, 

selen ides,  solid  state  physics,  sulfides,  tellurides. 

ZONE  MELTInG  (U) 

PREPARATION,  PURIFICATION,  crystal  GROWTH,  and 

measurement  of  the  fundamental  BUL<  PROPERTIES  of 

CdS,  CDsE,  ZnTE,  and  CDS-CRSE 

MIXED  CRTS  ALS  are  SUMMARIZED*  large  single 

crystals  of  COS,  cose,  anp  znte  were 

prepared  by  the  REYNOLDSGREENE  SUBLIMATION 

METHOD,  cost  CRYSTALS  WERE  AL50  PREPARED  gY 

GRADIENT  FREEZING,  methods  for  preparing  test 

specimens  for  electrical  and  optical  measurements  arc 

PRESENTED,  PROCEDURES  FOR  CONDUCTING  HIGH- 
TEMPERATURE  ewuilibkiu*  studies  ON  COSE  ARC 
DISCUSSE  ,  EXTENSIVE  HALL-EFFECT  ANO 

CONDUCTIVITY  MEASUREMENTS  BETWEEN  77  ANO  50u  *  WERE 
Made  on  MISCELLANEOUS  crystals,  other  MEASUREMENTS 
INCLUDED  MELTING  POINTS,  REFRACTIVE  INDEXES,  ELASTIC. 
DIELECTRIC.  PIEZOELECTRIC  ANO  LATTICE  CONSTANTS. 
CORRELATIONS  WERE  OBTAINED  BETWEEN  THE  SIGN  OF  THE 
POLAR  AXIS  IN  COSE  ANO  ZNTE  ANO  THE  X-RAY 
DETERMINED  AB  L  YER  ORDER.  (AUTHOR)  (U) 


15 


unclassified 


/ZZZHT 


unclassified 


ylK  REPORT  BIBLIOGRAPHY  SEaHCH  CONTROL  No.  /ZZZHT 
A  o  “  2  B  2  o  2  / 

A 1 R  FUHLE  CAHllRiOOE  HtStARCH  LABS  L  O  HANSCOM  FIELD 
MASS 

INVESTIGATION  of  SEMICONDUCTING  PROPERTIES  of  ii-vi 
compounds  (U) 

dun  t>2  IV  AVEN  ,M.  I  WOODBURY  ,H.H«  } 

UNCL  AS51F  jEO  REPOrT 


DESCRIPTORS;  *SEM1 CONDUCT ING  FILMS,  •SEMICONDUCTORS, 
•SINGLE  crystals,  ATOMIC  ENEHGy  LEVELS,  Cadmium 
COMPOUNOa,  COPPER,  CRYSTAL  STRUCTURE,  ELECTRICAL 
PROPERTIES,  EPITAXIAL  fiROWTH,  GROUP  II  ELEMENTS,  HALL 
EFFECT,  IMPURITIES,  SELENIOES,  SOLID  STATE  PHYSICS, 
^OlFIDES,  TEi.LURlOES,  TRANSPORT  PROPERTIES,  ZINC 
COMPOUNDS  ( U  J 

using  a  Radioactive  tracer  technique,  it  mas 

DEMONSTRATED  that  BY  FIRING  1  I  -  V  I  COMPOUNDS  IN 

suitable  uiruio  metals,  cu  can  be  effectively 
EaTraCTLD  From  these  materials.  ENERGY  LEVELS 

APPROXIMATELY  I  tv  BEL0*  THE  CONDUCTION  BAND  EDGE 

WERE  FOUND  IN  CoS  fired  under  high  sulfur 
PRESSURES.  THE  PRESENCE  OF  THESE  LEVELS  APPEAR  To 
FIX  THE  F  t  Rm  j  LEVEL  IN  SEMI-IN5ULATING  CDS.  AND 
IT  HAS  NOT  BEEN  FOUND  POSSIBLE  TO  FURTHER  LOWER  THE 
FERMI  LEVEL  EITHER  BY  VERY  HIGH  PRESSURE  SULFUR 

firing  ur  the  incorporation  of  the  acceptor 
IMPURITIES  lu,  ag  or  aU.  liquid  CO  firing 

OF  SOME  HIGH  PURITY  CoS  SAMPLES  HAS  YIELDED  A 

material  showinu  an  electron  mobility  maximum  of  ij, 

COO  SO*  Cm/VOLT  SEC.  study  UF  The  GHOkTH  HABITS  of 
CDS  on  xnte  showed  that  an  EPITAXIAL  deposit 
of  cos  can  be  obtained  only  on  the  ihd 

ZN  faces  of  ZNTt,  REASONS  FOR  THIS  FINDING 

ARE  O'SCUsSED  IN  TERMS  OF  THE  THERMAL  ETCH  PATTERNS 

AND  THE  BONDING  CHARACTERISTICS  OF  JI-Vl  COMPOUNDS. 

double  injection  AND  negative  resistance  behavior 

HAS  BEEN  OBSEHVtO  IN  ZNTE-COS  HETtRQ JUNCT I OnS 

WITH  RIDE  COMPENSATED  REGIONS  BETWEEN  The  P  AND  THE  N 

parts  of  the  junction,  a  tentative  band  model  has 

BEEN  PROPOSED  For  THE  ZNTE-CDS  JUNCTIONS  on 

THE  BASIS  OF  THIS  AND  OTHER  EXPERIMENTAL  FlNDjNG5. 

( AUTHOR  J  !U) 
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NATIONAL  cash  RtOlSTEH  CO  DAYTON  OHIO 

FEASIBILITY  INVtbTIGATlON  OF  CHEMICALLY  SPRaYeD  THIN 
FILM  PHOTOVOLTAIC  CONVERTERS  (U) 

AP H  6i  1 V  CHAMbERL I N  ,  R  .  R  .  I 

R  t  P  T -  NO.  62  6  0  7  r  P  1  0  S  8  822 
CONTRACT!  AF 1 9  6UH  6201 
MONITUR:  AFCHL  62  637 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  • PHy t OE LE C T H I C  CELLS  (SEMICONDUCTOR), 

•  PhOToTOoES.  "SEMI  CONDUCT  INC  FILMS,  »SlM I  CONDUCTORS  , 
CAUMHM1  COMPOUNDS,  COATINGS,  CONDUCTORS.  COPPER 
COMPOUNDS,  CRYSTALS,  ElEc TROOEPOS I T l ON ,  ELECTRODES, 
ELECTRON  MICROSCOPY,  FEASIBILITY  STUDIES,  GALHUM,  GOLD, 
INDIUT,  INdIUm  CuMPOUNoS,  MANUFACTURING  METHODS. 
MATERIALS,  OXIDES,  SULFIDES,  TIN  COMPOUNDS,  X-RAY 
DIFFRACTION  ANAL  T  S  1  S  ( U ) 

Identifiers;  thin  films,  thin  films 
ELECTRONICS  CM) 

THE  FEASIBILITY  OF  A  CHEMICAL  SPRAY  PROCESS  FOR  ITS 
APPLICATION  to  THE  FABRICATION  of  thin  FILM 
photovoltaic  CONVERTERS  USING  EITHER  CDS  l)R 
COSE  AS  The  SEMICONDUCTING  LAYER  IS  BEING 

investigated,  evaluation  of  the  semiconducting 

LAYER  (COS)  AND  THE  INITIAL  WORK  IN  FABRICATING  A 

PHOTOVOLTAIC  converter  UTILIZING  A  BARRIER  FORMED  at 

THE  INTERFACE  BETWEEN  A  THIN  <.b  MICRON)  FILM  OF 

COS  AND  A  THIN  FILM  (,0S  MICRON)  OF  CU9- 

XS5 ( 0 l GEN  J  TE )  IS  REPORTED.  (AUTHOR)  (U) 
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OCK  REPORT  rt 1 BL ) UGH APH Y  SEARCH  CONTROL  NUt  /ZZZHT 

Aj-ZBS  9S3 

AIR  FURCE  InST  OF  TECH  wR  l  GH  T-P  AT  T  EKSON  aFB  OhIO 

anisotropy  in  The  electron  mobility  of  single  cadmium 
sulfide  CRYSTALS  at  low  TfcMPEHAtUHES  I U  > 

MAY  6 i  IV  GOODSON, HAKRY  C»J 

R£  P  T  *  NU.  GNt  PHYS  6  <i  U 

UNCLASSIF  IE.>  REPORT 


DESCRIPTORS;  ‘CADMIUM  COMPOUNDS,  ‘ELECTRONS,  ‘SINGLE 
CRYSTALS,  #SULFIDES,  ANISOTROPY,  crystal  STRUCTURE, 
ELECTRICAL  CONDUCTANCE,  ELECTRICAL  PROPERTIES,  HALL 

effect,  laboratory  equipment,  cow  temperature  research, 
PREPARATION,  RESISTANCE  (ELECTRICAL),  SEMICONDUCTORS, 
solIu  state  physics  iuj 

THE  POSSIBILITY  OF  TH£  EXISTENCE  OF  A  MEASURABLE 
ANISOTKUPY  IN  TmE  ELECTRON  MOBILITY  OF  CDS  WAS 
investigated  between  a  and  293  r,  using 
C^OSsSHAPtD,  BUuA  SI  gLc  crystals,  the  mobility 
MAT  EACn  TEMPERATURE  WAS  OBTAINED  FROM  THE  RELATION 
M  ■  E  SUB  Y/E  sub  X  B  WhEKE  E  SUB  Y  la  THE 

hall  f i lld ,  e  sub  x  the  crystal  field,  ano  b 
The  magnetic  F I  ELD .  OY  aMIC  MEASUREMENTS  LEADING 
TO  The  CAtCULATtD  MOBILITIES  BETWEEN  a  and  293  K 
MERE  MAuE  IN  A  LlUUiO  HELIUM  CRYOSTAT.  A 

POTENTlDMt  RIC,  mult  i-cmannel  recorder  was  used  TO 
record  all  electrical  measurements,  the  current 
WAS  OIRlCTEO  parallel  Tu  the  C-AXIS  of  the  crystal  IN 
one  test;  the  contacts  ano  leaos  were  Then  reoriented 
at  a  90  EgREE  ANGLE,  and  the  current  was  directed 
perpendicular  tu  the  c-a  is.  the  electron  mobility 
Was  plot  to  AS  A  function  OF  I/T  BETWEEN  B  and  293 
K  .  ANALYSIS  INDICATES  THAT  MEASURABLE  ANjSOTROPy 
DOES  EXIST,  AnCJ  THaT  a  REVEhSAL  OCCURS  AT  ABOUT  30 
K.  (AUTHOR)  (U) 
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DOC  REPORT  SlBulOGHAPHY  SEARCH  CONTROL  Ng.  /  ll  ZmT 
Ay-^SH  UlS 

Al«  FUKCE  INST  uF  TLCH  WR 1 GHT «P A T T E N SO N  AFB  OHIO 

TeMPErtATUxE  DEPENDENCE  OF  LINE  STRUCTURE  OF  CADMIUM 
SJLFiOE  Ey&t  EMISSION  (U) 

HAT  hi  tV  ANOEKS  ,  W|  LL  I  Afi  ALISONI 

RfcPT.  NO,  (i  Nt  Phrs  6  i  1 

UNCLASS  1 F  t  E  u  REPORT 


OfcSCRIPTOHS:  oCAUMIUM  COMPOUNDS*  •FLUORESCENCE, 

•  SEMICONDUCTORS,  • sUlF 1 Ot  S  ,  CRYSTALS*  LOW  TEMPERATURE 

research,  photocunuucti vity,  photoelectric  effect, 

TEMPERATURE,  TEST  EQUIPMENT,  ULTRAV I0LET  RADIATION  IU) 

THE  TtMPENATuRE  DEPENDENCE  OF  THE  LINE  STRUCTURE  IN 
COS  EOGfc  EMISSION  STIMULATED  BY  UV  LIGHT  WAS 
INVESTIoATEO  FKOH  R«2  *  to  367  K »  THE  SPECTRAL 

shift  of  rHt  fine  structure  observed  at  <4.2  k  was 

FOLLOWED  TO  77  K  .iHtRE  THE  INDIVIDUAL  LINES 
BROADENED  and  MtR0E0  INTO  GROUPS.  THE  TEMPERATURE 
DEPENDENCE  of  The  primary  line  groups  is  a  linear 
FUNCTION  OF  TEMPERATURE  ABOVE  220  K  WITH 
COEFFICIENTS  OF  CHANGE  OF  1.27  AND  l.tt  AN&STROMS 

degree  K  for  The  lines  observed,  belo*  220  K 
THE  DEPENDENCE  DEPARTS  from  linearity  and  APPROACHES 
ITS  L  I  M  I  T  l  Nv,  VALUE  MORE  RAPIDLY  WITH  DECREASING 
TEMPERATURE.  STrUTIOnS,  DOE  TO  VARIATIONS  OF  THE 
LUMINESCENT  PROPERTIES  OVER  THE  SURFACE  OF  THE 

crystal,  were  observed  in  emission  spectra,  these 

STRiATlONS  WERE  USED  TO  ADVANTAGE  IN  THE  RESOLUTION 
OF  The  VARIOUS  gROAD  OVERLAPPING  BANDS  found  IN  THE 
EMISSION  SPECTRUM  AT  h1GHE«  TEMPERATURE.  TWO 
INDIVIDUAL  BANOS  wERE  RESOLVED  JN  THE  ROOM 
TEMPERATURE  SPE.TRUM  WITH  PEAKS  AT  5090  AND  527s 
ANGSTROMS,  (AUTHOR)  <U> 
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air  FORCE  I  nST  OF  TECH  w  R  I  GH  T -P  A  T  T  E  K  SON  AFB  OHIO 

AN  EVALUATION  OF  CADMIUM  SULFIOE  AS  A  NUCLEaR 
RADIATION  OeTECTOR  < U ) 

A  UU  6 i  iv  MILLS.UAKRLL  LeROYI 

REPT*  NO.  l»Nc  PHrS  bi  JO 

unclassified  report 


descriptors;  *caumium  compounds,  ’crystals,  •detectors* 
•sulfides,  radiation  measurement  systems  components, 
sol i o  state  physics  (u> 

solid  state  radiation  detectors  were  constructed 
using  crystal  platelets  of  cds.  both  intrinsic 
And  P-N  junction  JETEcTqRS  were  made  and  evaluated, 
although  alpha  PARTICLES  were  detected  by  both 
TYPtS  OF  DETECTORS,  ThE  MOB  I L I T Y -L I  Ft T  I  ME  PRODUCT  OF 

the  charge  carriers  resulted  jn  the  pulse  response 
not  being  proportional  to  the  energy  of  the  incident 
PaRTjCLl.  the  BtST  EXPERIMENTAL  VALUE  FOR  ThE 
MOBILITY-LIFETIME  PKOuUCT  IN  cos  was  A. 6  X  I  OVER 
1U  TO  The  SIXTH  POWER  Sy  CM/VOLT  FOR  THE  ELECTRONS 
AND  2.1  X  1  OVEr  10  TO  THE  SIXTH  POWER  SB  CM/VOLT  FOR 

the  holes,  also  an  experimental  value  of  s.2 
electron  volts  uissiPATto  PtR  hole-eleCThon  pair 
FORMED  WAS  DETERMINED.  A  RESOLUTION  OF  6.B»  WAS 
OoTaINEu  with  One  detector.  OTHER  PHENOMENA  such 
AS  The  TRAPPING  of  the  CHARGE  CARRIERS  and  the 
ionization  of  neutral  impurity  atoms  also  were 

EVIDENT  In  I  HE  CRYSTAL*  (AUTHOR)  <U) 
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RESEARCH  ON  50LAR-EnERGY  CONVERSION  EMPLOY  1 NG  CADMIUM 
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unclassifieo  report 


descriptors;  *caumiuh  compounds.  *solar  cells.  »solan 
radiation,  films,  .manufacturing  methods,  semiconductors, 
SINGLE  CRYSTALS,  SULKIoES  (U) 

RESEARCH  On  SoLAr  ENERGY  CONVERSION  EMPLOY! Nb  COS 
OROATh,  ANnEALINc,  ETCHING  and  ORIENTATION  Of  cos 
SINGLE  CRYSTALS  aNo  FIlMS. 
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WES f INQhUuSfc  ELlCTRIC  CURP  PITTSBURGH  PA 

ELECTHOeUMlN£SCtNT-PHOToCONUUCTOR  ELEMENTS  (U) 

AUG  62  IV  rtOLFE,p.N. J JOHNSON, J.E.  IHAHPER,W.J*  I 

RtPr.  NU.  T0H62  S 33 
Contract:  aF33  6t6  8u2u 
MoNITuK:  ASD  T  D  H  d  2  i>33 

UNCLASSIFIED  report 


DtSCRIPTOHS:  •CADMIUM  COMPOUNDS.  -LUMINESCENCE, 

•PHOTOCONDUCTIVITY,  •sulfides,  absorption,  EVAPORATION, 
growth,  Infrared  pmutocqnductqks,  photuelasT k i ty  , 
PHOTOELECTkJC  CELLS  ( S E M 1 C ONOUC TOR ) ,  PHOTOELECTRIC 
tFFECT.  PHOTOTUBES,  PUlSE  MODULATION,  SINGLE  CRYSTALS! 
thin  FILMS  (STORAGE  uEvlLESI  IU) 

A  MATERIALS  IMPrfOvEMENT  PROGRAM  was  undertaken. 
ELECTROLUrtlNESCcNCE  STOuIES  were  concentrated  on 
DC-PULSt-EXCl TEd  thin  FJLM  ELEC TROLUM 1 NORS ,  WHOSE 
RELEVANT  PROPERTIES  SUCH  AS  RESPONSE  SPEED!  BUANTUM 
EFFICIENCY,  spectral  uUTPUT,  TEMPERATURE  dependence, 
and  MAINTENANCE  are  summarized,  RtSkAKCH  on 
PHOTOCONDUCTOKS  mas  CONCERNED  WITH  PREPARATION 
TECHNIQUES  FOR  hIGH-PL/R1TY  SINGLE  CRYSTALS  ANQ 

evaporated  films  of  cadmium  sulfide,  and  with 
performance  IMPROVEMENTS  attainable  IN  SINGLE 
CRYSTALS  bY  OPTIMIZING  TKAP  DISTRIBUTIONS.  IT  WAS 
CONClUDlO  That  The  OEsIREO  LOGIC  ELEMENT  speed  IS  not 
LIKELY  to  be  ATTAINED  WITH  simple,  twu-tenminac 
ELECTROlUmINORS  and  PHOTOCONDUCTOKS,  oUT  RATHER  WILL 

RE  0U I  RE  The  use  of  devices  incorporating  additional 

GAIN,  PUSSldLV  ThREETERmINAL  ELECTRULUM I NORS . 

(AUTHOR)  IU) 


22 


.J 


unclassified 


/ZZZHT 


unclassified 

DDL  HEPOnT  BIBlIUGRAPHY  SEARCH  CONTROL  NUt  /ZZ^HT 

AD“Z8b  U  6  U 

HARbHA*  CHEMICAL  CO  CLEVELAND  OHIO 
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Monitor:  anl  az  39s 

unclassified  report 


descriptors:  •photoelectric  cells  t semiconductor > 
•phototubes,  *po*eh  supplies,  *solar  cells,  •storage 

bATTtRIES,  CAOMIUM  COMPOUNDS,  CRYSTALS,  ELECTRIC 
CONNECTORS,  EVAPORATION,  GROWTH ,  OPTICS,  PROCESSING, 

sele hides,  sem i conduct i no  films,  semiconductors,  single 
CRYSTALS,  sOl i u  state  physics,  solvent  action, 
spectrographic  analysis,  sulfides,  tellurjdes,  Thin 

films  (STORAGE  DEVICES!.  VACUUM  APPARATUS,  ZINC 
COMPOUNDS  (u 

Identifiers;  thii,  films,  thin  films  1 

tLECTRONICS  (MJ 

INVESTIGATION  On  T  Ht  FEASIBILITY  OF  STACKING 

photovoltaic  layers  of  different  ii-vj 
SEMIcUNoUcTIn  CUmpOUNdS  in  intimate  ELECTRICAL 
contact  i,,  order  to  convert  a  larger  fraction  of  the 
sun's  radiation  into  electrical  power  Than  is 
POSSlbLL  in  A  SINGLE  LAYER,  FIVE  problems  ape 
OESCRIBEO  and  The  RESULTS  ARE  TABULATbD.  these 

prouleh*  *Rt:  the  production  of  zns,  anse, 

ZiMTE,  OSl,  CDS,  AND  cOTE  CRYSTALS 

and/or  thin  films;  cos  solar  cell  mechanjsmj 

THE  PREPARATION  UF  VARIOUS  CONFIGURATIONS  FOR  a 
study  ok  HE  f E R 0 j d N C T IONS  INCLUDING  ZNS-COS, 

ZNTE-COS,  COSl-lUS,  dTe«cds, 

ZnSE-CDSEi  and  THEORETICAL  examinations  of 
The  ABRUPT  P-N  JUNCTION  and  THE  EFFECT  OF  SURFACE 
STATES  UP jN  The  ELECTRICAL  PROPERTIES  OF  SEmI- 
CONDULTINg  CRYSTALS*  (AUTHOR) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONSUL  No.  /ZZZHT 
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MfcLPArt  INC  FALLS  CHOUcH  VA 

MOLtcULAN  CIRCUIT  UtVtLoPMENT  (U) 

NOV  62  7  7  P  LAYTON, AlLbUH  T«i 

Contract;  no»«-60-uj6^ 

UNClAsSIF IEu  REPORT 


descriptors:  •circuits,  .dielectric  films,  •micRometcps, 

•MOLECULAR  ELECTRONICS,  * SEM 1 C ONqUc T  \  Ng  FILMS,  AIRFRAME 
DEALINGS,  ANTlMOrtT  ALLOTS,  CADMIUM  COMPOUNDS,  CRYSTAL5. 
oltLECTRIC  PROPERTIES,  ELECTRICAL  PROPERTIES,  GERMANIUM, 
gnuwth,  indium  cumpounos,  i n  terme  t  all  I  c  compounds, 
nitrides,  oxides,  pyrogens,  refractory  materials, 

SELENIDES,  SILICON  COMPOUNDS,  SUlFIDlS,  TELLURlDES, 
TEMPERATURE,  THICKNESS,  THIN  FILMS  (STuRaGE  DEVICES), 
VACUUM  APPARATUS,  vapor  plating  (U) 

identifiers:  thin  film:,,  thin  films 

ELECTRONICS  (M) 

THE  use  OF  A  NErt  APPARATUS  HAS  RESULTlD  IN 
OBTAINING  BOTH  UnIFJRm  FILMS  AND  C R Y 5 T AL L  I  T t S  .  IT 
WAS  OeTERhINEU  THAT  InTlRHEOUTE  substrate 
TEMPERATURES  HuaO  - 1  i  Ou  C)  WILL  LEAD  To  UNIFORM 
SILICON  FILMS  If  CEHTaIN  CONDITIONS  ARE  MET,  THE 
STUDY  of  the  effects  OF  post-deposition  HEAT 
TREATMENT  ON  SPUTTERED  lll-V  COMPOUNDS  WAS 
CONTinUlD,  NUMEROUS  ARSENIDE  FILMS  WERE  SPUTTERED 

and  tmeir  electrical  properties  examined,  work 
WAS  BEGUN  On  the  sputtering  of  silicon  carbide, 
the  films  obtained  vARito  greatly  in  their 
PROPERTIES,  the  ?h I CKNEsS  DEPENDENCE  uf  the 
OIELECTRIc  CONSTANTS  OF  FILMS  OF  CE02,  SI02, 

AND  SI3NH,  WAS  INVESTIGATED.  FILMS  OF  CE02 
AND  SIO*  SHOWED  THE  OIELECTRIc  ANOMALY.  FILMS 
OF  NUMEROUS  MATtHlALS  WfcRE  VACUUM  OEPUSlTED.  FILMS 
OP  LEAD  AND  cadmium  SuLFIDE,  SELENIUE  And  TeLLURIDE. 
ZINC  OXIDE  and  SULFIDE,  AND  T  J  N  OXlOE  WERE  FORMED. 

MANY  ALL-dEPOSI TEO ,  LAYtREO  FIELD  EFFtCT  DEVICES 
WERE  FORMED  AND,  T Ht i K  CHARACTERISTICS  DETERMINED. 
SIGNIFICANT  IMPROVEMENT  IN  DEVICE  PARAMETERS  WAS 
ACHIEVED.  VULTAGE-AMPLlF ICATION  FACTOnS  AS  HIGH  AS 
600  WERE  OBTAINED*  TUnNEL  DIOdEs  »ERE  FORMED  IN 
SILICON  CRYSTALcI  TES.  (AUTHOR)  (U) 
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FEASIBILITY  iNVtS r lLA f I  ON  OF  CHtHICALLY  SPRAYED  THIN 

FILM  RHuTuVULTAU  CONVERTERS  (U) 

U  C  T  6i  IV  CHAMbERL I N  ,R  .R  .  « 
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UNCLASS  I  F  l  tu  REPORT 


OtSCRIPTORS:  *PHoroELECTKlC  CELLS  ( SEM 1  CONDUCTOR  I  , 

•phototubes.  *senicohduCT ing  films,  •semiconductors, 

CADMIUM  COMPOUNDS  i  COATINGS.  COPPER  COMPOUNDS.  CRYSTALS, 
DEPOSITS,  DIODES,  FOILS,  GLASS,  nEAT-RfcSl STANT  GLASS. 

heat  treatment,  impurities,  manufacturing  methojs, 

OXIOES,  bELEnIDES,  SULFIDES,  ThlN  FILMS  (STORAGE 
DEVICES),  TIN  CUmPuUNDS  (U) 

identifiers;  thu  films,  thin  films 
ELECTRONICS  (M) 

STUDIES  iNCLUDtu:  POSSIBLE  VARIATIONS  IN  THE 

physical,  structure  icrYstallinity  and  crystallite 

ORIENTATION)  OF  THE  SEMICONDUCTING  LFYER  (CuS 
AND  CDSt)  DUE  Tu  CHANGES  IN  ThE  DEPOSITION 

parameters:  the  effect  un  different  orientations  due 
Tu  heat  Treatment:  changes  in  RESISTIVITY  DUE  TU  heat 
TREAT  AND  DOPING*  IMPROVEMENT  OF  THE  DEPOSITION  OF 

the  barrier  l a y t r :  investigation  of  a  b a rk i tR  layer 

USING  CUPPER  SElEMUE!  SEARCH  fur  A  FLEXIBLE  (METAL 
foil)  SUBSTnATE  compatible  WITH  The  film  DEPOSITION 
CONDITIONS."  INVESTIGATION  OF  THE  POSSIBLE  CORRELATION 
BETWEEN  CRYSTALLITE  ORIENTATION  and  CRTSTaLLInITY  to 
photovoltaic  respunse:  and  the  spectral 
CHARACTtRlST ICS  of  the  cose,  COS,  and 
cuse-cos  photovoltaic  cells,  iauthohj  (ui 
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DOC  nEPQk  T  8 1 8u I U&RAPHY  SEARCH  CONTROL  No*  /ZZZWT 
kO-292  JZN 

•KrtttLtW  AnO  /(HEtLLR  ASSOCIATES  dR  ANF  QkO  CONn 

REStARCH  IN  CNVoStNlCS  ANO  MAGNETO-OP  TICS  10) 

6  2  IV  aHEELER , K . G . i WriEELER , G .« • I 

RtPT.  NO.  62  N33 
contract:  afJ2  m*  bom 
Monitor:  ahl  62  N3j 

UNCLASSIFIED  REPORT 


OtSCRlPTORS;  •CRYOOENICS ,  ^MAGNETIC  PROPERTIES, 

•  PARAMAGNETIC  MATERIALSi  *C|OANTUM  MF.LHANICS,  *s  I NGLC 

crystals,  *solio  state  physics,  atomic  energy  levels* 

CADMIUM  COmPUUNOj,  IMPURITIES,  LABuRaTuRV  EQUIPMENT, 
materials,  mulecular  spectroscopy,  optics,  Paramagnetic 

wESO NANCE,  SllENjdeS,  SULFIDES,  THERMOMETERS,  ZINC 
COMPOUNDS  IOJ 

mESEARCH  In  LRYOOENICS  and  magneto-optics, 

MAGNETO-oPi  ICAL  and  MAGNETIC  SuSCEPTiaiLl  ty  research 

SYSTEM  at  the  AERONAUTICAL  RESEARCH  LABORATORIES. 

dopeo  los  ano  zns  single  crystals  as  ulTra-lo#  temperature 

PARAMAGNETIC  SAL  I  5  *  POSSIBILITY  OF  OBSERVING  the 

molecular  SPECTRA  associated  with  impukity-eaciton 

COMPLEXES  in  CDS  and  cost. 
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HARSHAWt  CHEMICAL  (.0  CLEVELAND  QHlD 

larue  area  thin  film  cadmium  sulfide  solar  cell  arhat 

I NVESI I oAr 1  UN  ‘UJ 

JAN  6  j  1 V  SHIKLAND.F.At t jCHAEFlR.J.C.  I 
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unclassified  report 


DESCRIPTORS;  •AUXILIARY  POWER  PLANTS,  oPOWER  SUPPLIES* 
•SOLAR  cells,  ACCELERATION,  CADMIUM  COMPOUNDS,  OESlGN, 
LAMINATES,  PHOTOELECTRIC  CELLS  (SEMICONDUCTOR)  , 

phototubes,  plastics,  sheets,  shock  resistance,  single 

CRYSTALS,  SULFIDES,  TEmPeRaTURE,  TeSTS,  THIN  FILMS 
(STORAGE  DEVICES)  ,u) 

TriE  MAJuR  FACTOR  UR  PnEVENTI  G  CC  PTA  CE  OF  E 
C  S  FILM  SOLAR  CELL  AS  P  OTOVOL  IC  CONVER  EH 
for  P  C  u  I  i_L  I  RY  POWER  SYS  E  H  S  IS  THAT  IT  IS  UN 
es  unproven  in  the  space  enviro  .  t  ti 
G  OF  he  C  S  F1L  CELL  jNoER  THE  CONDITIONS  OF 
SPACE  AND  THE  CONDITIONS  THA  WOUL  B  NCOUnTEr  0  IN 
GETTING  ARRAYS  INTO  SP  CE  IS  £  PRINCIPAL  OBjEC  IV 
ECU  H  Y  OBJECTIVES  AR  To  IMPROVE  THE  P  RFOR  A  CE 
OF  Th  CDS  FILM  CELL  AN  TO  OB  I  b  H 
UNOERS  NO  I  G  OF  E  FU  0 AM  NTAL  GOV  RNInG  T  E 
OPERATION  OF  T  is  C  LL»  F  ULL  C  LE  EFFORTS  mere 
SXEHTEC  On  The  D  SIGN  Of  COS  film  cell  ARRAYS  on 
fABILl  Y  5  u  IE  AND  ENVIRONMENTAL  AND  PERFORMANCE  T 
STING  AND  ON  T  t  CONS  RUC  10  OF  C  LL  A  ARRAYS 
FUR  HE  oRbITaL  uVALUATloN  PANELS.  A  FINAL  DESIGN 
OF  C  OS  FILM  CELL  RR  YS  FOR  HE  CR0I  AL  TEST  WAS 
EVOLVED,  ANO  ARH  VS  OF  THIS  DESJG  SUCCE  SFUlLY  HET 

REOUIRE  EnTS  F0„  S  OCK  ACC  LERATION  AND  T 

MPERATORE  cycling  with  no  OISC  R  JBLE  ILL  FFECT  « 

A  STOCK  P 1 Lt  OF  LARGE  ARE  CDS  FILM  CELLS  Of  GR 

ATER  TH  ft  CD  V  *  10  EFFICIENCY  WAS  OUIL  UP. 

AUTHOR)  1 u  * 
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RESEARCH  aNU  DEVELOPMENT  FOR  FIELO  tFKECT  TwioDES  AND 
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AUu  62  IV  bLANK, J.M. t TANTRAPuRNiW.T.  J 
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DESCRIPTORS:  • T H a N S I S T 0 R S  ,  •TRIOOES,  CADMIUM  COMPOUNDS, 

coatinus,  oIllectrics,  electric  fields,  electrodes, 
halides,  materials,  measurement,  photoconductivity, 

RESISTANCE  (ELECTRICAL)  •  S£M I CONDUCTOR* ,  SOLID  STATE 
PHYSICS,  SPACE  ChARGtS,  SULFIDES,  THEORT,  THIN  FILMS 
(STORAGE  DEVICES)  (U) 

Identifiers:  thi^  films,  thin  films 

ELECTRONICS  (M) 
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DESCRIPTIVE  NOTE;  wUARTERLY  REPORT  NO.  S 
JUL  6 l  IV 

CoNTPACi:  AF  33l*lb)-8^76 

UNCt AiS I F 1 EU  REPORT 


DESCRIPTORS;  ( •MIchQMInIaTUR JZaT ION (ELECTRONICS) J  , 
CADMIUM  COMPOUNDS,  CRYSTALS,  dielectrics, 
electric  current,  electrodes,  feasibility  studies, 
MEASUREMENT,  SEMICONDUCTORS.  SPACE  CHARGES, 

SULFIDES,  THtORY,  TRIDuES  IU) 

Identifiers;  thin  films*  thin  films 

electronics  i  u ) 

pROCtSS  TEcHNIoUtS  IN  INTEGRATED  CIRCUIT  FABH  I  C A  I J  ON  » 
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radio  curr  uf  America  Princeton  n  j  defense  electronic 

PRODUCT  a 

SOLAR  CELL  AH NAY  OPTIMIZATION  (  U  ) 

UEC  61  IV 

0 N c U  a  a s I F i Lu  «EPOr  T 


DESCRIPTORS;  •CRYSTALS,  •RO*ER  SUPPLIES*  CADMIUM 
COMPOUNDS,  OtSU,*,  EuEtTRlCAt  properties,  ELECTRONS, 
f  ILMj,  M ANuF  A  C  T  UR  I  4fa  MeThODS,  P  Hu  T  OE  LEL  TH  I  C  CELLS 
(SEMICDNuOCTUR) ,  phOTOtLECTR I c  MATERIALS,  PHOTOTUBES, 

plastjcs,  protons,  radiation  damage,  resistance 
(Electrical) *  semiconductors,  solar  cells,  sulfides, 

THIN  FILMS  (STORAGE  DEVlLESl  (U) 

Identifiers;  thi„  films,  thin  films 
ELECTRUN1CS  (M) 

SOLAR  cell  array  OPTIMIZATION,  research  ANu  FABRICATION 
PHASES  OF  THIS  .vak  A£kE  DIRECTED  TOWARDS  DEMONSTRATING 
THE  POTENTIAL  OF  lak*jE  AREA,  TmIN-PJLM  CADMIUM  SULFID* 
PHOTUVDL  Ta  1C  HATtRIAuSa  P  0  «  E  R  -  T  0  -  W  E  I  fa  H  I  KATlu  FOR  foOK-InCH 

suua^e  cells  approaches  <:o  watts/lei. 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  •CRYSTALS,  • PH OT OCONOUC T  I  V  I  T  Y  , 

•  PHOToELtCTH  ic  MATERIALS,  .SINGLE  CRYSTALS,  CADMIUM 
COMPOUNDS,  electric  currents,  electric  insulation, 
ELECTRuDlS,  hall  effect*  insulating  materials, 
lauoratort  equipment,  MANUFACTURING  METHODS, 

MATHcMAT  1 C  a  l  analysis,  measurement,  organic  COMPOUNDS* 
PROBABILITY*  RESISTANCE  (ELECTRICAL),  SELENIUM, 

semilonouctors,  solid  state  physics,  space  charges, 

SUlFIDES,  TRANSItNTS  IU) 

HALL  EFFtCr  MEASUREMENTS  IN  INSULATORS,  a  * T |ME-0F-FLI«HT* 
METHUO  ok  STUDYING  CARrIeR  transport  in  INSULATORS,  a 
general  analysis  of  unjPuLak  steady  state  $Face  charge 
L I m 1 T EU  CURRENTS  in  InsUlATOHS,  organic  SEMICONDUCTORS,  AND 
cos  are  topics  investigated  in  photocomductoh 
research. 
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OtSCRlPTORS;  *  P  0  it  £  K  TRANSFORMERS  ,  CADMIUM  COMPOUNDS, 
CIRCUITS,  CRToCiEnICS,  DIODES,  ELECTRICAL  PROPERTIES, 
tLEC TRUMECmAnI cal  CONVERTERS,  FEASIBILITY  STUO IES , 
FElDoACK,  haul  effect,  HELIUM,  LIQUEFItD  SaSES,  |  w  U  l  o 
METAuS,  MAoNtTlC  PROPERTIES,  M AGNE T 0 H YD* OD Y N AM  I  CS  , 
OSCILLATORS,  PHOTOtLfcCTRlC  CELLS  ( SEM I CONOOC TOR )  , 
PHOTOELECTRIC  materials,  power  SUPPLIES,  PUSm-PULL 
amplifiers,  semiconductors,  short  take-off  planes, 
sulfides,  superconoucTjvjty,  superconductors ,  theory  <uj 

IDENTIFIERS!  CHYOTRONS,  VOLTAGE  CONVENERS, 

Tunnel  UlODtS,  maGNETuReSIST  IVE  POWER  CONVERTERS, 
PHOTORESIST!  VE  PO.tER  CONVERTERS .  A  LITERATURE 
SEARCH  a AS  MADE  TO  DETERMINE  ALE  KNOWN  METHODS  OF 
PO«tR  CuNvERSlOn  AND  TO  OBTAIN  PERFORMANCE  DATA  ON 

these  methods  and  oaTa  on  Transducer  dEvicef.  The 

FOLLOWING  APPROACHES  aEmE  INVESTIGATED  IN  DtTAlLj 
transistor  approach:  tunnel  diode  approach: 
ELECTROMECHANICAL  approach?  hall  effect 
approach:  magnetoresistive  approach: 

SOPERCONOOC I  I V£  APPROACH!  photoresistive 
APPROACH.  CALCULATIONS  HAVE  BEEN  MADE  T0 

determine  transducer  requirements  for  each  APPROACH, 
formulas  have  been  derived  and  calculations  made 
AHiCH  determine  the  resistance  ratios  necessary 
B  t  T  rt  E  t  N  The  «off»  and  ’ON*  TRaNDUCEKS  In  a  PUSH-PULL 
CIRCUIT  to  ACHUVE  ANY  GIVEN  EFFICIENCY.  THIS 

information  has  been  used  to  determine  Requirements 
and  FEASIBILITY  of  various  APPROACHES.  (AUTHOR)  (U) 
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UNCLASSIFIEO  REPORT 


descriptors:  -phunons,  ^single  crystals*  *solIo  state 

PHYSICS,  CADMIUM  COMPOUNDS,  CRYSTAL  LATTICES,  CRYSTALS, 
tLEC  TRUMAGnE  I  S  ,  EXCITATION,  GERMAN  I UM  ,  M AGNE T OS T R I C T I VE 
elements,  m*cro«aves*  PIEZOELECTRIC  CRYSTALS, 
PROPAGATION*  QUARTZ*  SILICON,  SULFIDES,  TELLUR  1 DES  <U) 

THE  GENERATION,  PROPAGATION  AND  INTERACTION  OF 

phonons  are  studied  with  emphasis  ON  the  PHONON 
INTERACTIONS  in  CRYSTALS,  theoretical  curves  based 
on  the  selection  rules  have  been  drawn  for  the 
various  MOOc-S  Of  OPERATION  for  phononphonon 
INTERACTION  in  solids,  they  are  analyzed  WITH 

regard  to  the  various  types  of  parametric 
interactions  that  are  possible*  experimental 
results  and  obscRvations  are  discussed  pertaining  to 
PhONON  generation  AND  ATTENUATION  in  VARluUS  types  of 
SINGLE  CRYSTALS.  tXPERl MENTAL  STUDIES  INVOLVING 
THE  SEARCH  FOR  PhONUN  INTERACTIONS  ARE  REPORTED. 
(AUTHOR)  IUJ 
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unclassified  report 


DESCRIPTORS;  CAOlUuM  COMPOUNDS,  CAPACITANCE*  CRYSTAL 
structure,  Electric  insulation,  electrical  conductance, 
electrical  impedance*  ELECTRuDES,  ELECTRONIC  SWITCHES* 
EVAPORATION*  gates  (CIRCUITS),  hall  effect,  MATHEMATICAL 

analysis,  preparation,  processing,  semiconducting  films, 

SEMICONDUCTOR  DEVICES,  SULFIDES  IU) 

Identifiers;  thin  fums.  thin  films 
electronics  »m> 

FvIuENCc.  JS  PREsEnT  e.D  TO  SHOW  THAT  THt  DOMINANT 

CURRENT  CONTROL  mechanism  in  the  insulated-gate 
cadmjum  sulfide  thin  film  transistor  iTfti  is 
CONDUCTIVITY  modulation  in  THE  SEMICONDUCTOR  aY  field 
EFFECT  ACTlUN  OF  THE  GATE.  THE  CHARACTERISTICS  OF 
The  COPlAnAR-ELlCTRUDE  TFT  having  OVERLYInG 
••Ohmic"  CUNTAcIS  *EkE  OEMDNSTRATEO  to  be 
Equivalent  to  The  EARlIeR  STagGERED-ELEcTROdE 
structure  having  UNDERLYING  Gold  CONTACTS.  THE 
MEASURED  DRIFT  MOblLlTY  AS  CALCULATED  FROM  THE  RaTJO 
OF  THANSCQNUUCTANCE  tu  input  capacitance  may  be 

EITHER  HlGHtR  OK  LOriEK  THAN  THE  MEASURED  HAyL 

mobility  defending  upon  the  method  of  preparation  of 
The  SEMICONDUCTOR  FILM*  an  INCREASE  in  the  hall 
MOBILITY  AS  a  FUNCTION  OF  POSITIVE  GATE  BIAS  WAS 
FOUND,  CONTRARY  Tu  PREDICTIONS  bASEO  UPON  Tm£  EFFECT 
OF  SCATTERING  at  the  surface  of  a  HOMOGENEOUS 
SEMICONDUCTOR,  tests  on  various  PROCESSING 
PROCEDURES  And  LLECTRODt  contacts  were  CARRIED  out 
FOR  CADMIUM  SULFIUt  AND  OTHER  MAT tR 1 AlS  POTENTIALLY 
USEFUL  FOR  TFT  FABRICATION*  (U) 
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descriptors:  ^crystal  detectors,  *infraRed  detectors, 
•infrared  radiation,  •photoconductivity,  AUSoRPTION, 
cadmium  compounos,  crystal  lattice  defects,  crystal 
lattices,  crtstal  structure,  crystals,  electrons, 
electrostatics,  energy,  ionization,  optical  equipment* 
photoelectric  MATERIALS,  SEMICONDUCTORS,  SENSITIVITY, 

SULFIDES  (UJ 

UNCOOLtD  IR  DETECTOR  For  the  TtN  MICRON  REG  I  ON |  EXClTONS  In 
CADMIUM  SUlFIdE, 
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OfcStRlPfONSS  •UlsHUTH,  *cadmidh  compounds* 
•SEMICONDUCTORS,  CRYSTAL  LATTICE  defects, 
electromagnetic  fields,  foils,  magnetic  fields, 
PHUTUElEdTkIC  MATERIALS,  PHQTOoHaPHIC  ANALYSIS, 
polarization,  siwole  crystals,  sulfides  tuj 

(-hotu-maumetd-electnic  study  of  cos  single  Crystals  ano 
a  OlL t O  B I  FOILS. 
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olschiptoks:  .integrated  circuits,  -.molecular 
bLECTRUNiCSt  ARStNlDtS,  CADMIUM  COMPOUNDS. 

CAPACITORS,  CRYSTAL  GROWTH,  DIFFUSION, 
OlUDESiSEMiCONOUcTuKI ,  DIOXIDES,  EPITAXIAL 
UROATH,  FILMS,  Gallium  COMPOUNDS,  light, 

MANUF  ACTURING  MElrtDDS,  RfcSISTANCE(ELECTRlCAL)  , 

SILICON  compounds,  SULFIuES,  VOLTAGE  (U) 

IuEnTIFIERs:  .Thin  films,  ELECTRIC  POTENTIAL, 

three  dimensional  arrays,  thin  films  Electronics  <di 

UAAS  eMIIaaIal  deposition,  SlG*  MASKING,  DIFFUSION 
from  SIOA  FILMS  into  GaASI  StUOY  OF  Hlt,N  RESISTIVITY 
MECHANISMS,  VOLTmgE  tiRfcAKOQAN  ACROSS  ThIN  LAYERS,  MAAlMUM 
COMPONENT  PALKIN*  DENSITY,  PKEPAkATJON  OF  single  CRYSTAL 
COS  mNO  lIgHT  PRODUCING  DIODES. 
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UNCLASSIFIED  report 


descriptors;  •semiconductors,  cadmium  compounds, 

CRYSTALS,  ELlCTRICAL  CONDUCTANCE,  HALL  EFFECT, 

RELAXATION  TIME,  SULFIDES  »U) 
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Dt SCR  I P  TOkS  J  •CADMIUM  COMPOUNDS,  *SOLAK  CELLS,  ‘THIN 
FILMS  (SlOHAbC  OtVlCtSj,  ACCELERATION,  ACRYLIC  RtSJNS, 
COATINGS,  COPPER,  CRYSTAL  GROWTH,  CRYSTALS, 
ELECTROOtPOSlTlON,  EXPERIMENTAL  DATA,  FILMS,  GLASS, 

GOLD,  LOADING  (MtCHANlCS),  MANUFACTURING  HEThOqS, 

molyuoenum,  nickcl,  Plastics,  shock  resistance,  silver, 
solar  panels,  sonar  SOUND  analyzers,  sulfides, 
tests  <U) 

identifiers:  thin  films  »m» 

LARGE-ARfcA,  THIN. FILM,  CADMIUM  SuLFlOE  SOLAR  CELL  aHRAY 
INVESTIGATION. 
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DESCRIPTORS;  •PHOTOELECTRIC  CELLS  (SEMJCON 
DOCTOR),  •SErllCOwOUCTOK  FILM*.  *SOLAN  CELLS. 

CADMIUM  CUmPOUnDo,  SULFIDES.  StLENlOES,  COPPER 
COMPOUNDS,  SOLAR  RADIATION,  SPRAYS,  THIN  FILMS 
(STOWAGE  DEVICES),  VAPyH  PLATING,  FEASIBILITY 

studies. 

IDENTIFIERS;  THIim  FILMS,  THIN  FILMS 
uLECTRON ICS 

THE  OdJtCTIVES  „fRE  U>  TO  DEMONSTRATE  THE 
FEASIBILITY  OF  FABRICATING  A  THIN  FILM  PHOTO  VOLTAIC 
CONVEKTtK  USING  A  CHEMICAL  SPRAY  PROCtSS  FOR  THE 
DEPOSITION  OF  The  ACTjVE  ELEMtNTS  AND  12)  To 
FAUKlCAfE  for  DllIVERy  SIX  EXPERIMENTAL  CELLS,  FOUR 
USING  CuS  AND  T..0  US!nG  COSE  AS  THE  N-TYPE 
SEMICUNwUcT  1NG  u  A  Y  ER •  RtSEARCH  HAS  SHOWN  THE 
FEASIBILITY  of  FABRICATING  PHOTOVOLTAIC  CONVERTERS 
USING  THIn  F1LM3  uF  CaDMIuM  AND  COPPER  SULFlDE  (.6 
MICRON  AND  » US  ,njCRUN  RESPECTIVELY)  AnD  HAS  SHOWN 
THAT  THE  OEPOSltlDN  PROCESS  USED  IS  APPUCA0LE  TO 
laR«e  area,  multiple  LAYER  ICDS  CUSE- 
CU2s)  CONFIGURATIONS,  SOLID  SOLUTION  (CD(S, 

SE)-C^2s)  ClLLS,  AND  continuous  line 
PRODUCTION.  THIS  HESEaRCH  has  also  SHOWN  that  A 

heterugeneous  junction  photovoltaic  converter  can  be 

FORMED  USINU  CDS  AND  CU2S.  SIX  ( ** 

CDS  AND  2  CUSE)  cells  OF  16  SU  IN  AREA  AEHE 

fabri  cated  for  delivery,  the  fouh  cds  cells 
had  an  AVERAGE  EFFICIENCY  OF  .24  and  the  two 
CdSE  cells  Had  an  average  EFFICIENCY  of  LESS  than 
.Din.  TnE  EFFICIENCIES  OF  THE  FOUR  INCH  SOUARE 
CELLS  OU  NOT  INDICATE  THE  POTENTIAL  OF  THE  CHEMICAL 
SPRAY  PROCESS  SINCE  CDS  CELLS  OF  ONE  SQUARE  INCH 
WERE  MADE  WITH  ) . 2 £  efficiency  AND  CDS  CELL?  OF 
ONE  SOUARt  CENT  JMtTER  WlRE  MADE  WITH  J«5S  <U) 
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UNCLASSIFIED  REPORT 


descriptors:  •electron  bombardment.  *lumines 
cence.  SULFIDES,  semiconductors,  solid  state 
PHYSICS,  EXCITATION,  ImPuR'TIES,  IONIZATION, 
cryogenics,  calcium  compounds, 
identifiers:  recumbination  carriers. 

study  of  the  radiative  Recombination  oj-  free  carriers 

PRODUCED  BY  ELECTRONIC  BOMBARDMENT  OF  CAOMlUn  SULPHID*. 
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DtscR i P  tons :  *SOl ak  cells,  »a-hay  diffract  ion 
analysis,  crystals,  cadmium,  sulfides,  photu 

GRAPHIC  ANALYSIS,  X-KAY  PHOTOGRAPHY,  PURIFI 
CATION,  DISTILLATION,  SEMICONDUCTING  FILMS, 

SULFuK,  DlODLS  (SEMICONDUCTOR),  LUMINESCENCE, 

CADMIUM  COMPOUNDS,  MICROSCOPY.  IUJ 

Identifiers*  thin  films,  thin  films 

electronics  «U) 

A  5*14  thin-film  cell  was  produced  on  a  i  in.  x 
i  in.  substrate,  this  RtsuH  comparcS  favorably 

WITH  THfc  MAXIMUM  EFFICIENCY  OF  5  .  RtPORTEu  FOR  A 

SINGLE  CRYSTAL  COS  cell,  a  procedure  for  up 
grading  low  EFFICIENCY  CELLS  TO  THE  AVERAGE 
EFFICIENCY  LEE V c l  was  ALSO  DEVELOPED*  A  non 

destructive  x-ray  technique  was  used  success  fully  to 

PHOTOGRAPH  UISLoCaTIOnS  in  SINGLE  CRYSTAL  CoS, 

THIS  PROCEDURE  PROMISES  TO  YIELD  A  FUND  OF 

Information*  efforts  to  produce  an  uliRapure 
CDS  by  DISTILLATION  of  the  ELEMENTS  AnD 
subsequent  reaction  is  underway,  work  was  caRhild 
ON  IN  the  analysis  of  ThE  i-v  data  ano  spectral 
RESPONSE  in  an  tFFORT  TO  CATALOG  THIS  DATA  IN  THE 
form  OF  A*  The  PRESENT  uATA  can  be  IN  an  EFFORT  Yu 
catalog  this  data  in  THt  form  of  a  model.  The 
present  data  can  »e  m AOt  to  fit  a  p-n  junction  with 

FhOTOCONDUCT l VE  SERIES  AND  SHUNT  RESISTANCES*  SOME 
REJECT  ‘SHOKTEO*  CELLS  WERE  STUDIED  AT  LOW 
TEMPERATURES  WHtRE  THE  I-V  CURVE  BEGINS  TO 
RESEMHLt  A  BACK  aARO  DlODE.  INJECTION  LUMINESCENCE 
with  VERY  LUW  CuNVERSIOn  EFFICIENCY  WAS  OsStRVtD  /«  I T  H 

the  rao i a t i un  lying  in  the  band  between  j  and  i*s  ev» 

(AUTHOR)  <uj 
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DESCRIPTORS:  ( *SEM I CONuOC T I NG  FILMS*  SANDWICH 

CONSTRUCTION),  («D100ES  ( SEM I CONOUC TOR  )  i  METaL 

FILMS) ,  (•TRANSISTORS,  M*TAL  FILMS),  PHONONS, 

ALUMINUM  COMPOUNDS,  UX 1 OES  i  INDIUM,  CADMIUM 
COMPOUNDS,  SULFluES,  CAPACITANCE,  VAPOR  PLATJNGi 
GERMANIUM,  DIELECTRIC  PROPERTIES,  TEST  EQUIP 
mEnT  (ELtCTRUNlCS)  ,  UNSi  PHOTOSENSITIVITY.  (U) 

identifiers:  thin  films,  thin  films 

ELECTRONICS  (U) 

The  USE  OF  wVAPonaTEO,  RATHER  Than  THERMALLY  grown. 
LAYERS  OF  AL2D3  HAS  ALLEVIATED  THE  SHORTING 

PROBLEM  IN  The  mea  TUNNEL  emission  device,  high 
INPUT  IMPEDANCE  DEVICES  SHOWING  Tr  ANScOiNDUC  T  ANC  L 
VALUES  AS  HIGH  AS  2S,U0U  MICRO  MHOS  HAVE  BEeN 
OBTAiNF.u  IN  THJb  „AY.  A  TENTATIVE  EQUIVALENT 
CIRCUIT  FOR  THE  qEvICE  IS  PRESENTED.  STUDIES  OF 
THE  CONDUCTION  PROCESSES  IN  CDS-AL203-AL 
DIODES  CONTINUE.  THIN  FILMS  OF  CDS  SHU* 

RESISTIVITIES  OF  APPROXIMATELY  o.l  QHM-CM,  MOBILITIES 
OF  10  CM  SQUAKEu/V-Sec»  and  CARRIER  CONCENTRATIONS 
OF  7  A  10  Tu  The  1 8  TH  POWER/CM  CUBED.  (AUTHOR)  (U) 
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DOC  REPORT  R  1  BL  I OGRAPHY  SEARCH  CONSOL  NUt  /ZZZhT 
Au-^UB  664 

liENLKAL  ELECTRIC  CO  SCHENECTADY  N  Y 

SEMICONDUCTOR  0  l  V  ICE  lOnCEPIS,  tU) 

(•Ed  6  3  6*P  HALL  i  H  ,  N  «  i 

RtPr*  no.  sRsa 
contracts  afi?  6*o  32v 

PnOJS  46UB 

Task:  46ubuh 

monitor:  afc«l  63  120  a 

UnClASSIFIEu  report 


descriptors;  i •ScmiconoOctors ,  scientific  re 
search),  cadmium,  cadmium  compounds,  sulfides, 

J  E  L  U  k I OE  S ;  ALUMJNUM  ALLOYS,  ZInC  ALLOYS, 

CRYSTALS,  cUMINE JCENCE,  lasers,  gallium  alloys, 
antimony  alloys,  arsenides,  high  TEMPERATURE 
NESEARCH,  ELlCTRjcaL  PROPERTIES,  ScLENIDES. 

Ioentifiers:  hall  measurements. 

THE  Co-LUS  UIWU1UU5  WaS  MEASURED  BETWEEN  70u 
OE  OREES  AND  1 2  sO  DEGREES  C.  IN  THE  LO#- 
TEMPEHATUrfE  REG  1 U  4 ,  T«E  LlOUluUS  RISES  EXPONENT  I  ALLY 
W I T  n  TEMPERATURt  bIHIlAR  TO  THAT  OBSERVED  lN  I1I-V 
semiconducting  compound  SYSTEMS.  A  NE«  electri 
CALLY  ACTIVL  DEFECT  CENTER,  BELIEVED  to  be  A  native 
OOUdlE  ACCEPTOR,  ,<AS  OBSERVED  IN  COS.  IT  SHOWS 
IDENTICAL  behavior  To  a  CENTER  CONCURRENTLY  OBSERVED 
In  cote  IN  This  LABORATORY#  THESE  CEN1ERS  ARE 
FORME J  DURING  HlaT  TREATMENT  IN  A  CD  ATMOsPhRg. 

THE  CENTERS  ARE  SIMILAR  TO  THE  DOUBLE  ACCEPTOR 
CENTERS  OySERVEu  IN  &E  IN  THAT  THEY  StCOME  VERY 
EFFECTIVE  HOLE  TH'tPS  AT  LOW  TEMPER A T UkE S , 

(  A  U  I  H  0  R  )  (  U  ) 


(U) 

(U) 


44 


unclassified 


(ILL HT 


UuCLASSlF  ILL) 


□  DC  HEPOrT  a  1  BL  l  OGRAPH Y  SEARCH  CONTROL  No.  /ZZZHT 
Au-HUV  IQZ 

general  electric  co  Syracuse  n  y 

FIELD  EFFECT  TRIOUES  and  space  charge  LIMITED 
TKlUDES.  <U) 

descriptive  note:  vuar vekly  kept.  no.  j,  i  dec  Aa-za 

F E 8  60  i 

FEU  6  j  6  7  P  BLANK  , J •  M .  ITRANTRaPORN  i 

«.  i  RE  INHARTZ  ,K.  K.  IWiLLlS  ,6.  L.  • 

CAHIuLiM.  E.  ! 

Contract:  daub  ojvscvu/fca 

proj:  o a v 9  2 1  UQJ 

unclassified  report 


DeScRIPTOnS;  • T R a N S I S TgR S ,  ‘SEMICONDUCTING  FILMS, 
MANUFACTOH 1NG  METHODS,  ZINC  ALLOY'S,  UXlDES, 

CADMIUM  ALLOTS,  bUlFIOES,  VACUUM  APPARATUS, 

VAPOR  PlATjNG,  ShNDAICH  CONSTRUCTION,  METAL  FIlNS, 

AG  1 NG ( mat ER I ALS )  ,  SOLID  STAVE  PHYSICS, 

RESISTANCE {ELECTRICAL)  ,  HALL  EFFECT  , 

PHOTOCONDUCTIVITY,  space;  CHARGES,  P.OLElUlAK 
beams 

Identifiers;  *thin  films,  field  effect 
transistors,  spall  CHAKCc  limited  devices,  Thin 
F  ILMa  tLEC  IRUNICS 

FJE-O  E*-FlCI  TRIOdES.  A  DETAILED  CONDUCTION 
MECHANISM  FOR  ThIN-FIlM  FIELD  EFFECT  TRIODES  15 
PRESENTED,  NE Ji  lAPEKMEnTAL  findings  SEEM  TO 
SUBSTANTIATE  T  H  t  TRAP-EMPTYING  MECHANISM.  ThE 
RlSUltS  UP  VakYjnd  s I D  AND  CDS  TH I C*Nt5S  JN 
F  IELD-^FFlCT  TK  1  DDES  AND  THEIR  EFFECT  ON  DEVICE 
PERFORMANCE  ARE  5  H  0  •*  N  c  tFFECTS  OF  DEVICE  AGJNg 
AND  ELECTRODE  CONFIGURATIONS  ON  DEVICE  PERFOR  MaNCE 
ARE  AlSu  olPCUSSEI).  SPAC.E  CHARGE  LIMITED  TRJQDES. 

ThE  REQUIREMENTS  FOR  PRODUCING  SPACE  CHARGE 
LIMITLO  CURRENT  I,m  DEVICES  ARE  discussed,  and 
POSSIBLE  METHODS  dF  FULFILLING  THEM  ARE  PRE  5ENTED. 
CADMIUM  SuLFIOE  IMPROVEMENT,  a  POST  DtPOSlTjON 
TREATMENT  OP  CAdMIUM  SUlFIDE  FILMS  IS  OUTLINED  AND 
RESULTS  AhE  PRESEN TtD.  ZINC  OXlDE  MATtRlAL 
Improvement,  thc.  difficulties  Eva  puraTion  of 
ZINC  DXIOt  MRE  uISCUSjED  ANd  THE  HE  SULTS  OF  THESE 
EXPERIMENTS  ARE  PRLsEnTeU,  {ADTHOR)  IU) 


'U) 

(U) 
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/ZZZHT 


UnCLASSIF  l  L  D 


ODC  REPORT  B I Bl 1  OCR  APH  Y  SEARCH  CUNTROL  Ng.  /ZZXHT 
AO-R09  H  7 b 

TEXAS  INSTRUMENTS  1  .v  C  DALLAS 

MATERIAL  PKUCLSslNG  ANO  PHENOMENA  JUVlSTIgA  I  yN  OF 
FONwTlONAL  uLtCTHOMC  BlOCKS,  (U) 

OtSCRlPTI/E  NUTE:  gUARTEKLY  PROGRESS  HtPT.  NO,  a,  1  mAR- 
31  hay  63, 

MAY  63  IV  JOHNSON , KOWLANu  E.JSaNgSTEH. 

«.C. IPHIPhS, CHARLES  H.! 

Nfc.PT,  NO.  06  63  dU 

contracts  a  f  j  3  607  v  1 9  6 

UwCuAsSIFlEU  REPORT 


DESCRIPTORS;  MMjLECULaK  ELECTNONiCS,  MAMU 
factoring  mE  THUDS! ,  (•SEMICONDUCTING  FILMS, 

EPITAXIAL  gRUaTH),  (‘EPITAXIAL  G  R  0  A  T  M  ,  MOLECU 
LAN  ElcCTRoNICS) ,  SEMICONDUCTORS,  SILICON 
compounds,  oioaiues,  gallium  alloys,  arsenic 
ALLOYS,  uIfFUSIUn,  VAPoN  plating,  vacuum  ap 
HARATUS,  PhOT  QELtCTRIC  MATERIALS,  PH0T0SeN5I 
T1VITY,  PHOSPHORUS  ALLOYS,  IMPURITIES,  ZjNC, 

] rt U N ,  CHROMIUM,  tuECTRlCAL  PROPERTIES,  CAPACl 
TORS,  TELLURIUM,  adMIUM  COMPOUNDS,  SULFIDES, 
jNuIUm,  transistors,  DIODES  ISEMICUNDUlTORj  , 

<U) 

Identifiers:  oopinu,  iv6j.  iui 

G  A  A  3  EPITAXIAL  otPOalTlON  TECHNOLOGY  »,A5  OPTI 
MlZtO  Tu  iNLLUDt  EFFECTS  OF  5bED  URIEnTaTIOn,  V  A  PON 
STREAM  COMPOSITION,  TEMPERATURE,  ANU  THERMAL 
GRADIENT ,  DIFFUSION  OF  ZINC  FROM  DOPED  Slg2  IS 
WtLu  CHARaC ■ EW I  ZED  ANu  IS  US£u  HOuTlNcLY,  WORK  UN 
DIFFUSION  OF  TE  ANO  A  DOUBLE  OIFFUSEO  TRANSIS  TOR 
structure  WAS  STARTED.  VOLTAGE  BREAKDuWn 
MECHANISMS  and  PARAMETERS  HAVE  been  STUDIED  for 
VARIOUS  High  resistivity  samples,  duped  cos 
PREPARAIIuN  ANO  INDIUM  diffusion  for  SURFACE 
TREATMENT  OF  huh  RESISTIVITY  CDS  ARE  ROUTINE, 

A  CuMPRlHeNS I VE  ANALYSIS  OF  THE  PHO 1 OC A p A C I T OR  IS 

PREbENTlO,  baas  (  X  I  P (  I -x )  MAS  PREPARED 

FuR  all  values  uf  x.  adherent  layers  of  gap 

HAVE  dEtN  PnODUutU  ON  A  GAAS  SEED  BY  USE  OF  AN 
InTERMEuIaTl  LAYER  UF  GaAS ( X ) P (  l -X  )  . 

(AUTHOR!  (U) 
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7ZZZHT 


UnCLASSIF  tF.O 


DDL  REPOrT  U  1  ttL  1  OGHAHHY  SEARCH  CONTROL  Nu,  /illH T 
Ao-Mli  303 

DAVID  SAHUOFF  RESEARCH  CENTER  PRINCETON  N  J 

MAXIMUINd  1  HE  PERFORMANCE  UF  PHOTOCUNDUC  TOhS  .  <U) 

UtScRiPTIVt  NOTE!  F  1 1<  A  L  HEPT*,  lb  hEP  V  2  -  l  £  MAR  63, 

APR  63  6jP  aNDlRSuN.W.M.  IUREEBEN, a.B.  I 

DRESNER  JMARK.P.  i 

Contract;  afi?  6ur  0053 
proj:  proj  A60 0 
task:  46ubu4 

monitor:  afchl  63  ins 

unclassified  report 


descriptors:  <*h*u.  effect,  measurement!, 

(•SELENIUM,  hall  effect  i  1  photoconductivity,  x- 

HAY  DIFFRACTION  ANALYSIS,  SCATTERING,  EUEC  YrOnS, 

DRIFT,  ELECTRON  aEAMS,  ELECTRONIC  EQUIPMENT, 

ELEC  TRUMETER  i>  VACUUM  APPARATUS,  EVAPOR  '.TIONi 
COPPER  COMPOUNDS,  CADMjUM  COM  POUNDS,  aOLFjDES, 

CRYSTALS,  IMPURITIES,  PHD  T OM J C R DGR A P H Y  , 

CHEMICAL  ANALYSIS,  VALENCE,  PHQTOELECtNlC 
EFFECT.  ( U ) 

Identifiers:  i*aj.  iui 

hall  EFFECT  MEASUREMENTS  FOR  PHOTOGENeRaTeD  car 
RIERS  In  vUREOwS  SE  SHOWEO  THAT  N-TYPE  PmOTO 
CONDUCTIVITY  PRtDUMINATES  IN  ILLUMINATED  LAYERS, 

WHILE  CURHEnt  Jj  carried  mainly  BY  HOLES  IN 
UNEXCITED  St,  The  EuECTRON  mobility  IS  0.32  PLUS 
OR  MINUS  u.l  CM  SdUaR£0/V  S,  THE  FORMATION  OF 

precipitate*  of  acceptor  impurities  in  large  cds 

CRVjTALS  HA*  BEcN  DtMONsTRATED  FOR  CQnCENTRa  TlONS  aS 
Lon  AS  l  A  la  TO  THE  -2s,  The  UPPER  LIMIT  PqR  THE 
SOLUs:lITY  UF  Cu  IN  CuS.  CU  And  AG 

SULFIDE*  EXIST  as  Ruos  AY  LOW  CONCENTRATIONS,  AT 

CONCENTRa  I  I  UNS  NEAR  u,  cu  forms  large  discs. 

AU  SEGRtGATcS  As  nEAA„0,4AL  PLATELETS  OF  ELEMENTAL 
AU.  INCLUSIONS  nAVE  A  PARTICULAR  ORIENTATION 
.  WITH  rEjPECT  To  the  C-AAJS  UF  CDS. 

(AUTh'JRI  IU) 
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/722HT 


unclassified 


ODC  REPORT  BIBLIOGRAPHY  SEARCH  CUN  (POL  No.  //ZZHT 
AO-HIJ  667 

HUGHES  TOOL  CO  CULVER  CITY  CAlIF 

CAOMJUM  SULFIDE  SUMMaHY  REVIEW  AND  DATA  SHEETS, 

(U) 


APR  63  l£>bP  wEUBEKCiEH  ,M.  i 

KEPI*  NO.  US-iZH 
contract:  aF  33<©m~e**3b 
PROD:  AF-7J81 

Task:  73oiu3 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (‘CADMIUM  COMPOUNDS,  SULFIDES), 
SEMICONDUCTORS,  ADSORPTION,  OPTICAL  PKuPER 
TILS,  UIFFUSION,  DIELECTRIC  PROPERTIES,  ELEC 
T  R  I  C  A  L  CONDUCTANCE,  RESISTANCE  (ELECTRICAL), 

hAl.l  effect,  radiation  damage,  life  eapec  tancy, 

I  HERMOELlCTKI c  I  T Y  ,  PHOTOcONOuCT 1 V  I T Y  , 

REFRACTIVE  index,  kEFLLCTIoN,  data,  expeki 

MENTAL  data*  <U) 

hi  E  V  I L  'A  and  DATA  SHEETS  On  cadmium  sulfide. 
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unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CUNlRQL  Nu»  /ZZZHT 
Au-HIR  ttSJ 

Massachusetts  jNSr  of  uch  Cambridge  lab  fo*  insulation 

RESEARCH 

PlEiOELtCfRlC  COUPL 1  Nu  bETWEEN  ULTRASONIC  WAVES  AND 
F  H  E  t  ELECTRONS  In  CADMIUM  SULFIDE,  (  U  ) 

JUC  6  J  *JP  N1LL, KENNETH  M«  t 

Rfc,Pf.  no.  1  8  I 
CONTRACT!  NONHIBMIIO 

unclassified  report 
Suppllmen r ary  note; 
descriptors:  (•piezoelectric  effect, 

SEMICONDUCTORS J  ,  (•ULTRASONIC  PROPERTItS, 

PHONONS),  SCATTERING,  ELECTRONS,  ELECTRIC 
CORRENTS,  CRYSTAL  LATTICES,  ATTENUATION,  ELECTRIC 
FIELDS.  sPACt  CHANGES,  CADMIUM  COMPOUNDS, 

SUlFIDES,  ENtRGY  CONVERSION,  PROPAGATION, 
tQOA  T I ONS 

Identifiers:  i96j 


(U) 

(U) 
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UnCLASSIF I ED 


UOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  Ny.  /ZZZHT 
Ay-Rib  /  SS 

HP  ASSOCIATES  PALU  ALTO  CALJF 

INVtST  IgAT  ION  Of.  mOT  ELtC  T  RON  EMITTER*  IU) 

OtSCRIPTl^t  NUTt:  S  C  1  E  N  T  1  F  I  C  KEPT.  NO.  H,  1  mAR-JI  MA* 
63* 

MAY  6  J  l o  P 

MONITOR!  AFCHL  336 

UnClAsSIF  1 1 0  kEPOhT 
buPPLtMtNfAHY  NOTtj 

DESCRIPTORS:  ('TRANSISTORS,  TKlUOEb),  (*METAl  FILMS, 

GOlOj,  QUANTUM  MtCnAHlcS,  RESISTANCE  ( fc LE C T R 1 C AL )  , 
(.Allium  lOmPuunoj,  ah s t n  1  oe s •  silicon.  Cadmium 

COmPuUixOs*  SUcFIjEs,  SEMICONDUCTOR  D  t  V  ICES, 

MANUFACTURING  METHODS  10) 

IuEntifiems:  hot  hLectrons,  thin  films,  thin 
FIlMj  tLLCTRONICa  ‘0) 

The  RcSlaTIViTY  uF  T  H 1 N  GOLD  FILMS  UN  SILICON 
SUBSTRATES  HAS  BEEN  STUolEO.  THE  BEST  FILMS  WERE 
EVAPORATED  AT  PKEsSURtS  LESS  THAN  lu  TO  THE  -BTH 
POWER  TURR  AND  UN  A  2U0  C  SUBSTRATE*  tVIDENcE 
IS  PRESENTED  FOR  SOME  SPECTRAL  REFLECTION  OF 
CONuUCTIOn  ELECTRONS  bT  THE  FILM  BOUNDARIES,  (.Old 
FILMS  AuOuT  100  ANGSTROMS  THICK  HAVE  BEEN  PREPAHED 
WITH  SHEET  RESISTANCE  AS  LOW  AS  &  OHMS*  A  HOT  ELEC 
TRON  TRIOoE  V I T  m  A  SINGLE  CRYSTAL  G A  AS  POjNT 
EMITTER.  A  GOLD  BASE.  ANO  A  SINGLE  CRYSTAL  SI 
COLLECTOR  IS  DESCRIBED*  THIS  TRIOOE  EA«lBlTs  A 

current  transfer  ratio  alpha  of  o.os  over  several 

DECAOES  Of  COLLtCTOH  cUrRENT,  AND  THE  EMITTER  AND 
COLLECTOR  CURRENTS  ARE  PROPORTIONAL  To  exp  (0 
VES/l.OS  KTf.  A  DISCUSSION  IS  GIVEN  OF  THE 
FABRICATION  OF  nOT  ELECTRON  TRIODES  UTILIZING  AN 

evaporated  cos  collector,  the  techniques  of 
cos  doping  ano  EVAPORATION  ARE  DESCRIBED. 

(AUTHOR)  ‘Of 


unclassified 


/ZZZHT 


unclassified 


DOC  REPORT  SIBLJUGHaPHY  SEARCH  CONTROL  NU.  /ZZZHt 
Au*H  1  o  2  4H 

GENERAL  ULELTRU  CO  SlHENECTaoY  N  y 

SEMICONDUCTOR  OtVICE  CONCEPTS.  ( U  J 

JUN  63  IV 

R&PT «  NO.  SCIENTIFIC  RF.PT.  NO.  Ha 

contract:  afi9  329 

MONITOR!  AFCr<L 

UNCLASSIFIED  report 


descriptors;  43  j2j  ha  ,  i *semi conductor  devices* 

MATERIALS),  I  • S£m I CONOOC TORS  ,  ELEC TROLUM  I  NES 
CENCc),  GROUP  II  ELEMENTS*  GROUP  VJ  ELEMENTS, 

INTERMETALL  IL  COmPOUNOS*  CADMIUM  COMPOUNDS* 

SULFIDES,  COPPER  COMPOUNDS,  ZINC  COMPOUNDS, 

copper  alloys,  zinc  alloys,  selenium  alloys, 

MANUFACTURING  methods,  SINGLE  CRYSTALS.  ( u 1 

identifiers:  1943.  tui 

injection  electroluminescence  has  been  observed  in 
Cu2s-ZNs  and  CU2SE-ZNSE 

HETEROJUNCT JONS.  THE  LIGHT  EMISSION  OlCURS  THROUGH 
HOLE  INJECTION  MOM  ThE  P-TYPE  CU  CHALOgEnIoE  INTO 
N-TYpe  ZNS  UR  ZrSE.  AT  ROOM  TEMPERATURE 
THE  LIGHT  EMISSION  FROM  THE  CU2S-ZNS  aNd  THe 
CU2SE-ZNSE  JUNCTIONS  ORIGINATES  AT  THE  CU 
OR  SEt-F-ACTlVATt.0  LUMjNtS  CENCE  CENTERS.  *T  77K 
EDGE  EMISSION  LEAKING  AT  2.6B  EV  HAS  BEEN  OBSERVED 
FROM  THe.  CU2SE-ZNSE  OIOqES  #ITH  2V  DC 
APPEiEO  ackuss  THE  JUNCTION,  a  tentative  model  FOR 
TRE  BAND  STRUCTURE  UF  THE  CU  CHALCOGEN I DE- 1 1 -V  I 
COMPOUND  hErEHOjUNCTIuN5  IS  PRESENTED.  STUDIES  ON 
THE  OUUeLb  ACCEPTOR  CENTER  IN  CDS  HAVE  CONTINUED 
A I T  m  THt  ulSCOVtRY  THAT  THESE  CENTERS  CAN  BE 
PRODUCED  dY  ELECTRON  jR  RADIATION  AS  rtELL  AS  BV  CD 
FIRING.  SyMt.  pRfc  LJMInAHY  CONCLUSIONS  FROM  STUDIES 
OF  THE  DIF  FUSION  OF  CO  IN  CDS  ARE  ALSO 
PRESENTtD.  THE  jUnCUON  LASER  THRESHOLD  ANALYSIS 
HAS  0tEN  tX  TENDED.  MQST  OF  ThE  ASSUMPTIONS  AND 
APPROAIMA  T IONS  PnEVIOUSLY  PRESENT  HAVE  BEEh 
ELIMINATED.  (AUTHOR)  (U) 
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ooc  REPORT  H  n»L IdGHAPHr  SEARCH  CONTROL  No.  /2Z2HT 
AO-Hl 7  7R7 

haksha*  chemical  co  Cleveland  onto 

research  on  photoconductivity  in  twin  films.  <u» 

descriptive  note:  final  hept.,  june  62-uuly  63. 

J  J  L  6  J  SIP  LINO, E.L . ! LANC  i  A  ,F.N.  | 

H I LL  ,  E • H  •  i 

CONTR AC  I  I  AF J3  6S  7  V  l  9  H 
PROJJ  PRuj.  RIS6 

task:  sis6us 

MoNlTuR;  ASD  ToR63  6SR 

UNCLASSIFIED  report 


DESCRIPTORS:  (*PmOTCCOnDUCT1V  I  TY  ,  FILMS), 

( *PHDTOSlNSI Ti V  I  T Y ,  MATERIALS)  ,  PREPARATIONS, 

PHOTONS,  GRAIN  BOUNDARIES,  EQUATIONS, 

SULFIdeS,  ANTIMONY  COMPOUNDS,  CADMIUM  COMPOUNDS. 

SELENIUM  COMPOuNjS,  TEMPERATURE,  SINLLfc 
CRYSTALS,  ELLC  Tm  I C  POTENTIAL,  MEASUREMENT,  HIGH 
TEMPtRATDRE  «ES£*RlH,  EVAPORATION,  TfcSl  ENT, 

VACUUM  APPARATUS,  TAdLES.  OATA,  RESISTANCE 
(ELECTRICAL)-  10) 

Identifiers;  i960,  trapping,  fermi  level,  block 

o  I  A  G  R  A  M  .  I  u  ) 

RESEARCH  ON  PHOTuCONOUC T  I  V J T Y  IN  THIN  FILMS. 
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unclassified 


OOL  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /222HT 
Au-Hl»  Slto 

A  1 R  FORCE  INST  uF  TtCH  WR  1  GHT-PAT TEKSUN  AFb  OHIO 

FEASIBILITY  OF  CADMIUM  SULFIDE  FOH  SOLID  STaTE 
DETECTOR  APPL  I  C AT  I  ON  , 

AUG  63  6  9  P  GALE 'KENNETH  ALLEN  I 

monitor:  af i i  gne  phys  63  9, 

UNCLASSIF  jEL)  REPORT 

Supplementary  NOTfc;  masTeR'S  Thesis. 

descriptors:  i-cadmium  compounds,  sulfides), 

(♦nuclear  PARTICLES,  DETECTORS),  I ♦OETtCTORS  , 

NUCLlAR  PARTICLES),  <♦50110  STmTE  PHYSICS, 

DETECTORS),  ALPHm  PARTICLES,  ELECTRONS,  PLASMA 
OSCILLATION,  THEORY,  measurement,  atomic  energy 
LEVELS,  Photons,  CRYSTAL  HOLDERS,  PHOToCONDUC 
T  I  V  I  T  Y  ,  FEASIBILITY  STUDIES. 

Identifiers:  mo. 

SOLID  STATE  RADUTiUN  OtTECTORS  WERE  CONSTRUCTED 

using  cos  crystal  platelets,  the  detectors 

WERE  I E  3  'CD  USING  BOTH  ALPHA  AND  PHOTON  IRRaDIATJON. 
ATTlMPTS  TO  MtAaUKE  ThE  LIFETIMES  OF  TH£  HOlES  AND 
electrons  with  alpha  and  photon  irradiation  and  to 
MtAbURE  The  energy  OF  The  trap  LEVELS  FOR  The 
electrons  Failed  FOR  VARIOUS  REASONS.  The  Only 
QUANTITATIVE  KEjULT  SECURED  WERE  a  value  OF  2,Hb  X  10 
TO  THE  -OTH  POWfcK  So  CM/V  FOR  THE  M  UB  l  L  I  T  Y -L  I  F  ET  I  ME 
PROUUCT  OF  ELECTRONS  AND  A  VALUE  OF  5.06  EV/ION  PAIR 
FOR  THE  AVERAGE  ENERGY  REQUIRED  TO  PRODUCE  AN  ION 
PAIR,  OIHER  QUAlITA  T l V t  FEATURES  SUCH  AS  THE 
TRAPPING  uF  CARRIERS  AND  THE  FORMATION  OF  A  PLASMA  IN 
THE  DETECTOR  *£„£  OBSERVED.  (AUTHOR)  <U) 


(U) 

<U) 
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AI«  FORCE  INST  UF  TECH  WR  1  GrtT-PAT  IEKSuN  AFB  OHIO 

THE  SYNTHESIS  Of  A  VOLATILE  CAOMIuM  CHELATE  AND  THE 
STUuY  OF  I T  a  VAPOR  PHASE  REACTION  WlTn  HY  DR04EN 
SULFIDE.  IUJ 

HAT  £> J  IV  CUPKA .ALBERT  GtORGEl 

Un CLASSIFIED  report 

SyPPLtMtN  I  ARY  .'JDTt;  UNCLASSIFIED  RtPURT  MASTERS 
THESIS 

DtSCRiproKi:  (•complex  cqmpoonus.  synthesis 

(CHEMISTRY) »  ( *C AOM 1 OM  COMPOONOS,  ORGANIC 

COMPOUNDS),  (^ORGANIC  COMPOUNDS.  COMPLEX  COM 
POUNusli  ( •MtTALoRwAN I C  COMPOUNDS.  CADMIUM 
COMPoUnDj),  films,  CRYSTALS,  cadmium,  semi 
conductors,  physical  properties,  vapors,  chEmi 
cal  reactions,  Fluorine  compounds,  hydrogen 
COMPOUNDS,  SULFIuES,  VAPOR  plating,  chemical 
ANALYSIS,  SPLCTRoSCOPY  ,  CHROMATOGRAPHIC  ANALYSIS, 
CARBONYL  GROUP,  (U) 

Identifiers;  ivgj,  chelate,  acet ylacETonateS,  (o» 

a  chemical  appruach  to  deposition  of  thin  films  or 
crystals  of  metal  compounds  was  invest igated.  it 
was  of  interest  to  detehmiine  whether  metal  chelates 
WOUlD  UNOfcRuO  a  vapor  phase  reaction  to  form  the 
DESIRtO  PRODUCTS,  REACTIONS  TO  *RUDUCt  MATERIALS 

of  importance  as  semiconductors  were  of  special 

INTERtST.  T.no  MfcrAL  DERIVATIVES  OF  FLUORINATED 
ACETYlALETONe  CONTAINING  cadmium  WERE  pD,  ONE  IONIC 
IN  NATURE  and  The  OTHER'  COVALENT,  COMPOSITION  AND 
STRUCTURE  OF  THE  TWO  COMPOUNDS  IS  PRESENTED,  TOGETHER 
WITH  a  FEW  OF  ThEIR  PHYSICAL  PROPERTIES.  THE 
COVMLtNT  CADMIUM  CHELaTe  WAS  REACTED  IN  THE  VaPOR 
PHASE  *V  I  Th  hydrogen  SuLFIOE*  the  lXPErIMENTS  were 
CUNuUCTEO  at  AT.iuSPhERIC  PRESSURE  AND  REACTION 
TEMPERA  I UKES  OF  JMO  to  2HU  C.  (AUTHOR)  <  U I 
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TEXAS  INSTRUMENTS  INC  0  ALL  AS 
ADVANCED  FUNCTIONAL  ELECTRONIC  bLUCK 

DcVLCUPmEnT,  (U) 

descriptive  nu t t ;  inierim  engineering  rept,  no,  i,  ib 

AUG  1 9  Nu V  62  , 

•-I  AY  6  j  &  7  P  b  I  A  R  0  ,  J  .  K  ,  i 

REPT-  NO.  u  3  6  J  li 

Contract:  aF33  6b/  9o24 

PnOJ!  11i9 
Task:  4is9u6 

unclassified  REPORT 

SuPHLEMEN  I  AN Y  NO  T  t ; 

descriptors:  < • s t h i cundUc tor  devices*  scientific 

RESEARCH),  ( *  OP  T  1  C  A  L  PHENOMENA,  SEMICONDUCTORS), 
^SEMICONDUCTORS  ,  PIEZOELECTRIC  EFFECT)  »  t *  0 SC  I LL A T ORS  , 
THERMAL  CONDUCTIVITY),  (*MOLECULAR  ELECTRONICS, 

SCIENTIFIC  RtSE arch ) ,  gallium  alloys,  ARSENIC  alloys, 
lasers,  RECO.-ih  1  Nat  I  ON  REACTIONS,  MULTIPLEX,  INFRARED 
PUlSES,  IHANilSToKS,  PHOTOELECTRIC  CELLS 
(SEMICONDUCTOR j  ,  SILICON,  PACKAGED  CIRCUITS,  PHOTONS. 
CADMIUM  alloys,  SULFIDES.  TEST  FACILITIES,  InFkAKEO 
RADIATION,  BUNDING,  INjIUM,  TEST  EQUIPMENT 
(ELECTRONICS)  (U) 

Identifiers:  ms,  acoustic  amplifier,  light 

MULTIPLEXING,  THtRMAL  OSCILLATOR  !!*'• 

EFFORTS  CONTiNUtO  ON  INVESTIGATIONS  OF  NEW 
semiconductor  phenomena  for  application  in  advanced 
functional  electronic  blocks,  the  work  is 
divided  into  four  specific  tasks:  the  first  two 
relate  to  OPTICAL  PHENOMENA,  the  THIRu  to 
PIEZOELECTRICITY,  AND  The  FOURTH  to  THERMAL  EFFECTS* 

THE  RADIATIVE  RECUMB I NA T I  ON  MECHANISMS  IN  GaAS 
P-N  JUNCTIONS  and  THE  OvEHALL  EFFICIENCY  OF  THESE 
DEVICES  AS  LIGHT  EMITTERS  WERE  INVESTIGATED,  THIS 

REPORT  DESCRIBES  the  optical  AND  electrical 
CHARACTtRlSl ICS  OF  BOTH  SPONTANEOUS  EMISSION  SOURCES 
AND  LAStRS.  A  DiScUSSlON  OF  THE  POSSIBLE  RADIATIVE 
RECOMBINATION  McCHANISMS  IS  ALSO  INCLUDED.  A 
MJLTiPLlX  NETWORK  Ok  LO A LEVEL  PHOTSLHOPPEH  HAS  BEEN 
SELECTED  AS  THE  FIRST  APPLICATION  OF  THE  GAAS 
INFRAREO  SOURCE  TO  FEb’S.  This  REPORT  DESCRIBES 
GEOMETRICAL  and  OPTICAL  TECHNIQUES  which  may  be 
EMPLOYED  TO  OPTIMIZE  THE  OPTICAL  COUPLING  BETWEEN  THE 
GAAS  LIGHT  SOURCt  AND  SILICON  PHO T ODE  TEC ToR , 

(AUTHOKI  ( U ) 
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GtNtRAL  OYNAMICS/FORT  WORTH  TEX 

STRESS  CUKKUSIOu  CRACKING  In  H  t  GH  STRtNGTH  FERROUS 
ALLOYS,  (0) 

NOV  63  M*P  HILDEBRAND  ,J.  F.  ITUkNS.E, 

W,  I NUKuWU  I  aT  ,F  .  C • 5 
RtPT.  NO.  FZH2690 

Contract:  aF33  6a7  1121H 

UnClASSIFIEu  report 
supplementary  notk 

DESCRIPTORS;  (*ST£EL,  CORROSION),  (♦STRESSES, 

CORROSION),  (♦CORROSION*  FRACTURE  (MECHANICS)), 
(♦PROTECTIVE  TREATMENTS,  STEEL),  SALT  SPRAY  TESTS, 
COATINGS,  METAL  COATJNCjS,  vapor  PLATING,  FLAME  SPRAYING, 
tLECTRUDtPOSlTION,  PLATING,  LUBRICANTS,  PAINTS, 
oIFFUSIOn,  COLD  nURKlNGi  CORROSIVE  LIQUIDS,  ALUMINUM 
COATINGS,  NICKEL,  CADMIUM,  COPPER,  SILVER,  SURFACES, 

molybdenum  compounus,  sulfides,  films,  silicone 
PLASTICS,  CORROSION  INHIBITION,  TESTS,  Test  methods  <U) 
IoENTIFIEKS;  1963,  4  3  4  U  6  T  £  E  L  ,  SHOT  PEtNlNG, 

ELECT  ROLESS  PLATING  t  U | 

THIS  PAPE  0E5CRIBES  TESTS  PERFORMED  TO  INVESTIGATE 
THE  STRESS  CORROSION  CRACKING  OF  AISI  TYPE.  4390 
STEEL  IN  THt  26U.U0U  TO  292,000  PSI  STRENGTH  RANGE. 

various  protective  coatings  were  evaluated 

COMPARATIVELY  On  the  BASIS  OF  A  SUSTAINED  A*UL 
TENsIlE  LOAD  EQUIVALENT  TO  70*  OF  THE  UlTIMaTE 
STRENGTH,  round,  TENSlLtTYPE  SPECIMENS  TE&TlD  The 
COATINGS  AS  APPLIED  to  a  machined  OH  SHOT-PeENED 
surface  by  alternate  immersion  in  5*  salt  water. 

THE  RESULTS  INOICATEO  THAT  THE  PEENtD  SURFACE  had 
MORE  RESISTANCE  tu  CRaCMNG  THAN  the  MACHINED 
SURFACE.  (AUTHOR)  (U) 
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I NVEST I  LA T I  UN  OF  THIN  FILM  CADMIUM  SULFIDE  SOLAR 
CELuS.  <U) 

descriptive  note:  kept,  for  sep  62-nqv  63, 

NOV  63  6UP  SCHAEFER, J.  C.  iMUMRlCK.K.  J» 

IHlLL.E*  R*  (BELT  ,H«  F*  • 
contract:  afj3  as;  9V7s 
phoj:  0173 

Task:  ai73u!  32 

monitor:  asd  tors?  7h3 

unclassified  report 

SuPPLLMEN  I  ARY  NO  T  1 1 

Descriptors;  <*solar  cells,  cadmium  compounds), 

( ♦BENI COnOUC i INC  films,  CADMIUM  cOmPOUNOS),  (-CADMIUM 
COMPUUNOS,  SULFIDES),  PHUTOELECTRIC  cells 
(SEMICONDUCTOR)  ,  OESIGN,  MATERIALS,  ELECTRODES,  LIFE 
EXPECTANCY,  RADIATION  DAMAGE,  ELECTRONS!  CRYSTAL  LATTICE 
DEFECTS  ,  5  T  At*  1  L  1  |  Y  ,  MANUFACTURING  METHODS,  CRYSTAL 

growth.  lncapsulation,  sandwich  construction,  plastics. 
PHOTunb.  ENERGY,  ELECTRICAL  PROPERTIES,  SPACECRAFT  1U| 
Identifiers;  thi„  films,  quantum  yield  <u> 

research  anu  uevelupmlNt  of  a  large  area  cds, 

VACUUM  LVAPURA  T  1 0  i  THJN  FILM,  FLEaIBLL.  LIGHTWEIGHT. 

front  wall  bolak  cell  was  continued  in  an  Effort  to 
improve  the  performance  characteristics, 

EFFICIENCIES  WEH2  increased  To  A  MAaImUM  of  5.U, 

POWER  To  WEIGHT  RATIOS  OF  IS  WATTS  PER  POUNy  ARE 

Normal  wlTH  3U  MS  a  Maximum,  an  UPGKaoING  procedure 
FUR  LOW  EFFICIENCY  CLlLS  WAS  OEVELOPEU*  TEST  PANELS 
WERE  SUBMITTED  FOR  A  30  DAY  ORBITAL  SPACE  FLIGHT 
evaluation,  electron  damage  experiments  indicate 
LITTLE  tFFEuT  Oh  THE  CDS  SOLAR  CELLS .  X-RaY 
TECHNIQUES  HAVE  aEEN  USED  TO  PHOTOGRAPH  0  I S(.OC A T  I  0N5 
IN  SINGLE  CRYSTAL  COS.  CURREN T- VOLTAGE  CURVES 
AND  SPECTRAL  RESPONSE  DATA  ANALYSES  RESULTED  IN  A 
ONE-TRAP  MODEL  uF  THE  COS  PhOTOvOlTaIC  CELL. 
iAUTHOR)  (U) 
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DAVID  SaHnOFF  HtStArtCH  CEN  TtH  PhINCETuN  N  J 
I  N  VtS  r  I  uAT  t  ON  Of  CARRIER  INJECTION 

ELECTKOtUhINESCtNCE.  IU) 

DESCRIPTIVE  NOTE!  SEMIANNUAL  SCIENTIFIC  REPT,  N<j.  4,  16 

JANjl  JJL  6J, 

AUG  6j  5/p  FISCHER, A.  G.  » F QNGER  •  A  •  H, 

?  MOSS  •  H .  L.  !PETc,RSJN,R*  L.  iJUNAHUE.P*  ! 

CuntRact:  afi?  6 u r  auia 
proj:  46ub 
Task:  46uaj4 

MONITuR:  AfCKL  6J  3«9 

UNCLASSIFIED  HEPOrT 
SjPPLcMEN f ARY  NUTt; 

OESCRIPTOr«Sj  (•SlOICUNdUcTING  FILMS, 

ELECTROLUMINESCENCE).  (•ELECTROLUMINESCENCE, 
SEMICONDUCTORS)  ,  {‘SEMICONDUCTORS, 

ELECIROLUMiNlSCENCc.)  .  {•LUMINESCENCE, 

SEMICONDUCTORS),  SJLiD  STATE  PHYSICS.  aINC 
ALLOYS.  TElLURIUii  ALLOTS,  impurities.  GALLIUM 
ALLOTS,  ARSENIC  alloys,  SELENIUM  ALLOYS,  SINGLE 
CRYSTALS,  MATERIAL:!.  ELECTRIC  CURRENTS,  ELECTRONS, 
INJECTION,  CRYSTAL  GRO.tTh.  ZINC  COMPOUNDS, 

SULFIDES,  CAUMlUfi  COMPOUNDS,  EPITAAIAL  GROwTh, 
optical  phenomena,  refractive  INDEX,  light 

TRANSMISSION,  UPIICAL  PROPERTIES,  broadband, 

PHOSPHIDtS,  aRSEhIDES,  GALLIUM  COMPOUNDS  IU( 

identifiers:  ivgj,  injection 

tLEC  fRULOMlNtSCE.vLE  lu> 

CARRIER  INjECTIO.,  £  L  EC  T  R  JL  JM  1  N  E  S  C  E  NC  E  5  LUMINESCENT 
JUNCTIONS  IN  .YlDt-uAP  SEMICONDUCTORS;  TUNNEL  INJECTION 
ELECTROLUMiNtSCEuCE,'  A  GALLlOM  a  R  S  £  n  I  DE -G  ALL  I  UM  PHQSPhIDE 
EIGHT  SOURCE!  EVAPJRATfcD  ZNSE  AND  ZNTE  FILMS  ANO 
CELLS. 
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I NVLS f I U * T I  ON  Of  HOT  ELECTRON  EM11TER. 

DESCHlf»TI«t  NOTE;  SCIENTIFIC  KEPT.  NO.  5,  i  jUnE-31 
AUG  6b. 

AUG  6 j  2  VP 

contract:  a f 1 9  62a  ua? 

Pfiou:  46ua 

Task:  r  6  u  a  u  h 

munitur:  afcpl  63  553 

U.JCi_ASS 1 F i to  REPORT 
SyPPotMEN  f  AR  Y  NOTt: 


DESCRIPTOR-  (•SEMICONDUCTOR  FILMS,  CAuMIum  ALLOYS) 

;  •  C  A  j  M  I  U  M  alloys,  SEMJcO  nouctor  FILMS),  diodes 
I  SEMICONDUCTOR  J  ,  VAPOR  PLATING,  SULFIOtS,  IMPURITIES. 

selenium  alloys,  vacuum  apparatus,  golo.  silicon, 
platinum 

IOEnTIFIEKSj  196J,  SCHuTTKY  BARRIERS,  mOT 
ELECTRONS  (U) 

A  NEWTYPE  or  CADMIUM  SUlFIOE  EVAPORATION  SOURCE  IN 
WHICH  f m£  Rate  is  DIFFUSION  LIMITED  is  oiscusseo. 
typical  thickness  versos  time  and  rate  versus 
temperature  dependences  are  presented  and  the  hate  is 

FOOhd  TU  d  E  DEPfcNDENT  O.NLY  ON  SOURCE  TEMPERATURE. 

spectrochemical  analysis  of  the  films  indicate  That 
the  film  dopant  concentration  IS  approximately  20* 

OF  The  SOURCE  CONCENTRATION.  THJS  MEASUREMENT  IS 
VtRIFIEU  ijY  ELECTRICAL  MEASUREMENTS  ON  THE  FILMS, 

A  DISCUSSION  OF  POSSIBLE  ADVANTAGES  OF  EV'aPuRaTING 
cost  INSTEAD  of  CoS  for  a  tkjodd  collector  is 
Presented,  the  capacity-voltage  and  currenTvoli age 
of  a  gold  tu  cadmium  selenioe  barrier  are  presented 
and  the  iNTtRNAu  barrier  height  is  found  TO  BE  0.a2 
EV,  WHICH  IS  COMPATIBLE  with  A  GALLIUM  ARSENIDE 
E  M I  I  TER.  pUMTHEk  data  IS  PRESENTED  FOh  TH£  REVERSE 

leakage  mechanism  of  image  force  lowering  of  the 
barrier,  r hl  data  supports  the  contention  that  the 
infrared  frequency  value  of  Semiconductor 

PERMITTIVITY,  VJZ,  12  FOR  SI,  SHOULD  BE  USED  FOR 
BARRIER  LOWlRIn-4  CALCULATIONS.  (AUTHOR)  (Uj 
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SoPPLtMtNl Art Y  NO  T  t  J 

DtSCRiPTOKS:  ( -INTEGRATED  CIRCUITS,  SEMICONDUCTING 

M  L  M  5  )  »  <*TRANSI^T'jRb|  INTEGRATED  ClKCulTSj* 

(  -SEMI CONDUC  I  IMG  FILMS,  INTEGRATED  C  I  R  L 1 1 1  T  S  I 
MANUFaCTuN I  No  METHOOb,  PROCESSING,  ELECTR  J  C  FIELDS. 
ELECTRODES,  Cadmium  COmPOUnOS,  cadmium  alloys,  SULFIl’ES. 
ELuCTRIC  CUREnTS,  FIXED  CONTACTS,  THiCicNESS,  ELECTRIC 
INSULATION,  LIFE  EAPECINCY,  AMPLIFIERS  iui 

Identifiers:  i96j,  shift  register?,  thin 
FI*-HS 

i,ECUuUK  TU  ACTIVE  INTEGRATED 
circuit  Element*  are  set  forth  jn  detaIe  and  the 

Jf^  1HM\HiUH,STlC?  °K  TH£  THlN"FiLM  TRANSISTOR 
,TM)  A  k  E  M  E  A  S  U  iv  c  W  AGaInST  TH&SE  REQUIREMENTS. 

SOME  oF  TmE  PRC;,llMS  IMPEOiNG  SUCCESSFUL 
UTILISATION  OF  r  HE  TFT  IN  INTEGRATED  CIRCUITS  WERE 
SULVEo,  EUT  UTHcRS  PERSIST*  NONE  OF  TrlErE 
DIFFICULTIES  A R l  bEEJEVtO  TO  bE  FUNDAMENTAL  TO  THE 
OPERATION  OF  The  DEVICE,  the  DESIGN  and 

fabrication  of  *n  integrated  amplifier  and  an 
I  NTc.gR*  7£o  3hIFT  REmISTeR  EMPLOYING  TFT  *s  is 
describlo.  The  FtcHuiuUts  Required  for  tft 
fabrication  wcRt  found  compatible  with  those  used  fo« 

^SSlVt  CUMP°NEnT  FABRICATION.  a  SUMMARY 

OF  TFT  FABRICATION  TECHNIQUES  IS  GIVEN. 

(AUTHORl  (U) 
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U  iv  CLASSIFIED  REPORT 
supplementary  NOTt: 

DESCRIPTORS;  ( •StMlCONDUcTOR  DEVICES,  LUMINESCENCE). 

( *0  I  ODES  (SEMICONDUCTOR),  LUMINESCENCE). 

(•SEMICONDUCTORS,  LUMINESCENCE),  (•LUMINESCENCE, 
SEMICONDUCTORS),  (.ELECTROLUMINESCENCE,  SEMICONDUCTORS), 
CADMIUM  COMPOUND:,,  SULFluES,  COPPER  ALLOYS,  ZINC 
ALLOYS,  SELENIUM  ALLOYS.  SILICON  COMPOUNDS,  CARBIDES. 
GALLIUM  ALLOTS,  aNTIMONT  alloys,  indium  alloys, 

GALLIUM  eOMTuuNOS,  AKSENIDES,  PHOSPHlDtS,  (.AdMIUM, 
UlFFUSION,  I MPUR  ;  T  J  ES ,  CRYSTAL  GROWTH,  INTENSITY,  LOA" 

temperature  research,  LASERS  <U) 

loENTirlERS;  19AJ,  CADMIUM  SULFIDE,  COPPER  SELENlDt, 

ZINC  SLLEN  I  Dt ,  SILICON  CARBIDE,  s  A  L  L  I  U  M  ARSENIDE, 

GALLIUM  PHOSPHIDE,  GALLIUM  ANTIMUNIDE  <U) 

THE  SELF "DIFFUSION  OF  CD  IN  CDS  HAS  BtEN 
MEASUREu  UNOER  A  VARIETY  OF  DOPING  AND  FIRING 
CONDITIONS*  UNOtR  SATURATED  CD  PRESSURE  THE 
DIFFUSION  COEFFICIENT  Is  GIVEN  BY  0  ■  3  ExP(-2*U 

ev/kt).  under  5  pressure  at  aoo  c  the 

DIFFUSION  COEFFICIENT  IS  found  TO  Bt  LINEARLY 
dependent  On  THE  uONOR  IMPURITY  CONCENTRATION,  OY 

measuring  the  position  of  the  peak  of  the  Edge 
EMISSION  EXCTTOn  band  it  has  been  possible  TO  MONITOR 
accurately  the  temperature  of  operating 

CUZSEZNaE  INJECTION  F.lECTROLUM  l  NESCEN  T 
HETEROJUNCTIONS,  LUMINESCENCE  FROM  TRaVEUNu 
SOLVENT  SIC  OIOoES  IS  DISCUSSED*  MJXEu  CRYSTALS 
OF  GaAS-GaP  vvERt  GROWN  FROM  EXCESS  G A , 

COHERENT  lIohT  EMISSION  WAS  OBTAINED  FROM  DIODES 

MADt  FROM  THESE  CRYSTALS*  LUMINESCENCE  FROM 

GASB  DIODES  SHrj*s  LINE  NARROWJNu,  BUT  COHERENT 

LIGHT  EMISSION  „AS  NOT  ACHIEVED.  (AUTHOR)  (U) 
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ELECTnOLliijNESC&NCE.  (  U  > 

descriptive.  nute:  final  wept.,  is  dan  gi-ih  sep  63, 

ucr  63  2/p  FISCHEK.A.  6.  5 

CONTRACT  A  F  1  9  6  U  8U1B 
PROJ :  H6ud 

TaSnI  R6u8uR 

MON  I  T  o  R  i  AFCRL  63  626 

unclassified  report 

SyPPLLMtN r ah v  NO T  & ; 

DtScRlPTOKS;  ( *E lEC THOlUm J nESc ENCE  ,  SEMICONDUCTOR 
DEVICES).  ( *SEMIC0ND0CT1NG  FILMS,  ELECTROLUMINESCENCE). 

( •SEN  H.ONOUC row  UEVICES.  ELECTROLUMINESCENCE j  ,  POWUEKs« 
ZINC  CUMPOjNus,  3ULFIDES,  SELENIUM  COMPOUNDS,  TELIURlUM 

COM^UUNO^..  CADMIUM  compounds,  gallium  compounds. 
PHOSPHiOts,  crystal  growth,  manufacturing  methods, 
luminescence,  l 1 oht  1  sources ,  selEnides  (uj 

IdENtIFIERS;  1963,  ElEC THOlUM I NESCEN T  JUNCTIONS, 

TUNNEL  INJECTION,  CARRIER  injection,  wide  band- 

gap  jen i cOnduc tons :  zinc  sulfide,  thin  Films  iui 

TO  DEVELOP  A  SOLIO-aTATL  LIGHT  SOURCE,  FIRST 
STUulEO  WAS  THE  MECHANISM  OF  THE  EXISTING 
ElECTROlImInESClNCE  Of  ZINC  SULFIOE  PuWdEK,  which  WAs 
FOUND  TO  3E  BAStO  ON  BIPOLAR  ALTERNATING  INJECTION  OF 
ELECTRONS  ANO  HOLES  from  CONDUCTING,  COPPER-DECORATED 
ImPlRFECT l ON  L  1 1.  E  S ,  ANO  RECOMBINATION  at  field 
reversal,  to  exu  <d  This  principle  to  efficient  dc 
operation,  the  technology  was  developed  of  crystal 
Growth  LlMlNESCtNT.  CONDUCTING  11-VI  COMPOUNDS 
from  the  melt  under  pressure,  and  injection 
mechanisms  were  found  active  in  resulting  broad  p-i-n 
HETEROJuNcTIONS,  A  new  type  of  INJECTING 
HLTEROJgNcTION,  based  On  TUNNELING  through  thin 
INSULATING  FILMm,  WAS  INVENTED,  PERMUTING  minority 
CARRIER  iNJtCTIUN  INTO  LUMINESCENT  SEMICONDUCTORS 
RtOAROLtSb  OF  CuMPEnSaTI ON.  (AUTHOR)  <U> 
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monitor:  afckl  63-529 

unclassified  report 

SuPPLtMtN r AK Y  NO  T  t  J 

OtScRlPTONS:  (•TkanSISTOhS,  semiconducting  f  i  l  m  s  J  1 

I  •SEciICOnOuCT  ]  N  G  FILMS,  TRANSISTORS),  ELECTRIC 
insulation,  llecthuoes,  vapor  plating,  Tellurium,  space 
C  H  A  R  vi£  a  ,  CAOMIUM  CJMPOJNOS,  SULFIDES,  aURFACE 
PROPERTIES,  FIAEl)  CONTACTS,  DIODES  (SEMICONDUCTORS), 
hall  effect,  RESISTANCE  (ELECTRICAL),  ELECTRIC  PlELDS(U) 
Identifiers;  thin  -ilms,  1963,  field  effect 
TRANSI  STURS  ,  CARRIER  MOBILITY  (0) 

RESEARCH  CONCERNED  THIN-FILM  DEVICES  WHICH  HAD 
EVAPORATED,  the  OPERATING  CHARACTERISTICS  OF  THE 
INSULATED-GATE  ThIN-FIEM  TRANSISTOR  (TFT)  are  SHORN 
IN  GOUD  AGREEMENT  A I Th  A  SIMPLE  FIELD-EFFECT 
ANALYala.  A  COPlai.AR-ELECTROOE  TFT  STRUCTURE  HAS 

yielded  improveu  performance  and  is  simpler  to 

FABRICATE  THAN  frit  EARLIER  STaGGEREUElECTrOoE 
STRUCTURE,  a  p-type  TfT,  having  EACELEENT 
ENHANCEMENT-TYpt  CHARACTERISTICS,  WAS  MADE  USING 
EVAPORATED  TELLURIUM  as  THE  SEMICONDUCTOR,  STUDIES 
OF  MOBILITY  IN  THE  aP aCl-CHARgE  LAYER  USING  THE  TFT 
AS  A  RE  .SEARCH  TuOl  «AvE  SHOWN  THE  EXISTENCE  OF 
BARRIERS  BETWEEN  CRYSTALLITES  IN  A  POLYCRYSTALLJNE 
cadmium  sulfide  film,  (author)  iu> 
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descriptive  note;  progress  rept.  no.  r,  i  jUne-ji  dec 
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0 .  « 
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PrOj!  J  A  V  9  i!S  uoi 

UNCLASSIFIED  report 

SuPPLLMtPT ART  NOTtl 

descriptors;  (•cadmium  compounds,  surFmCe  properties^ 
(•SEMICONDUCTORS,  ELECTRON  OJFFRACTION  ANALYSIS), 

cleaning,  sulfidlS,  single  crystal,  lTched  crystals, 

ADSORPTION,  UXYGtN,  MEAT  TREATMENT  (U) 

Identifiers;  mj  «U) 

THE  ( 0 0 0 1  )  SURFACES  OF  COS  WERE  EXAMINED 
BY  MEANS  OF  LOW-ENERGY  ELECTRON  OIFFRaCTION. 

heating  the  cos  crystal  in  oxygen  ai  *0uc 
induces  adsorption  on  the  moon  specular 
surface,  the  ( 0 j J 1  )  MATTE  surface  of  a  HIoH 
PURITY  LOS  CRYSTAL  WAS  tx  amineo.  the  results 
fur  T H I  j  CRYSTAL  SHOWED  the  PHESENCt  OF  SURFACE 
planes  in  agreement  with  the  results  for  the  same 
face  of  another  cos  crystal  whose  purity  was 
unknown,  the  (Quuii  matte  surface  of  a  high 
purity  cos  CRYSIaL  Was  PREPARED  FOR  EXAMINATION 
without  CHEMICAL  ETCH  and  WITHOUT  EXPuSuRt  to 
TEMPERA  I U«Ea  H 1 GHt  W  THAN  ROUC.  A  WEAK  DIFFRACTION 

pattern  characteristic  of  diffraction  from  a 

(0001)  PLANt  ANW  CONTAINING  HALF  INTEGRAL  AS  WELL 
AS  INTEuRAL  OROtR  BEAMS  IN  TWO  MAJOR  aZIMuThS  WAS 

obtained  in  agreement  with  the  results  for  the 

( UU0 1  )  SPECULAR  SURFACE.  THtSt  RESULTS  SHOW 
THAT  THE  CHtMICAL  ETCH  EXPOSES  THE  PL»NES  Oh  THE 
MATTE  SuRFAlE.  HEATING  THE  CRYSTAL  NEAR  500c  IN 
A  VACUUM  CAUSED  THE  APPEARANCE  OF  PLANES  AS  IN  T.HE 

case  of  the  chemical  etch,  thus  the  plane  on  the 
MaTTE  surface  is  unstable  unqer  the  conditions  of 

CHEMICAL  etch  Or  HEAT  TREATMENT  NEAR  SOQC  IN  A 
VACUUM.  (AUTHOR)  !U) 
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Descriptive  note:  semiannual  technical  summary  rept.,  i 
hay  6031  OEL  6  J i 

DEC  37 P  BRAUNSTEIN.N.  !  OCKMAN  ,N.  t 

Contracts  nonrnw«uh 

PkOJ:  306  62 

UNCLASSIFIED  NEPOhT 
Supplementary  note: 

DESCRIPTORS;  (*LaSERS,  INJECTION),  (*SuLI0Si  OpTlCAL 
PHENOMENA),  SEMICONDUCTORS,  PHOTONS,  EaCITaTjOn, 
ABSORPTION,  CADMIUM  COMPOUNDS,  SULFIuES,  MEASUREMENT, 
fUNED  AMPLIFIERS,  LINE  SPECTRUM,  EmISSIVITY,  STRESSES. 
COMPRESS  i  VE  PROPERTIES,  HU0  Y  ,  DIFFUSION.  SELECTION 
RUuES  <U) 

identifiers;  ivsj,  o-saITching,  fReouency  tuning  iuj 

The  STUuY  of  DOublE-PhOTON  ABSORPTION,  HARMONIC 
generation  in  semiconductors,  ano  the  fre«uenct 
tuning  of  Inject i u n  lasers  bt  uniaxial  stress  are 

REPORTEu.  06SERVAIIUNS  HAVE  BEEN  MADE  OF  THE  T«0- 

photoix  cXciTation  of  an  electron  from  The  valence  to 

THE  CONDUCTION  banO  IN  COS.  THE  RADIATIVE 
RECumB  IixAT  Ion  Emission  FROM  EXCITON  AND  ImPURjTY 
LEVELS  SUtjStyUENT  TO  THE  SIMULTANEOUS  ABSORPTION  OF 
T a 0  OUANTa  rtAS  UBSEHVEO  as  a  FUNCTION  Of  LASER 
INTENSITY  and  COMPARED  TO  THE  EMISSION  EXCITED  BY 
SINUlE-UUaNTa  AoBOHPTjOn  for  photons.  The 
FREQUENCY  Of  A  G  A  4  S  LASER  CAN  BE  READILY  TUtgED  BY 
The  APPLICATION  Of-  uniaxial  stress,  ANALYSIS  of 
THE  FKEwUtNuY  CHA.jGhS  WITH  STRESS  OF  DlOOfcS  PREPARED 
in  different  fashions  indicates  that  different 
EMISSION  PROCESSES  may  BE  TAKING  PLACE. 

(AUTHOR)  C  U ) 
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SYNlHtSlS  AND  ChARACTtRlZATlON  OF  ELt  v.  TKOn  I  C  ALLY 
ACTIVE  MATERIALS.  t  U  ) 
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contract:  soiaz 
pnoj:  rho 

UNlLAjSIF  ItO  ti EPO R T 
Supplementary  note  ; 

DESCRIPTORS:  (•SEMICONDUCTORS,  SOLID  STATE  PhVslCS), 

(•CRYSTAL  growth,  SEMICONDUCTORS)  ,  (*500)0  STATE 
physio*  semiconductors)  ,  phthalocyanines,  vapor 

PLATINu,  SINuLE  CRYSTALS,  ALUMINUM  COMPOUNDS,  GALLIUM 
COMPOUNDS,  PHOSPHIDES,  ARSENI0E5,  DIFFUSION,  IMPURITIES, 
ELECTRON  BuMbARONENT,  OPTICAL  PRuPtRTItS,  bIsmuTh 
ALLOYS,  ANTIMONY  ALLOYS*  TIN  ALLOYS,  ORGANIC  COMPOUNDS, 

gallium  alloys,  arsenic  alloys,  indium  alloys,  phonons, 
CADMIUM  COMPOUNDS ,  SULFlOES,  ACOUSTICS,  MOLYBDENUM, 
REFRACTORY  MATERIALS,  REFRACTORY  METALS  +  ALLOYS, 

thermionic  Emission,  tungsten  alloys*  rhenium 

A  L  C  0  r  5  <  U  ) 

Identifiers:  196m,  microwave  ulthasonilS,  gallium 

ARSENIDE,  gallium  PHuSPHlOEl  CADMIUM  SuLFJdE,  BISMUTH 
ALLOY-SB-SN,  BISMUTH  AlLOY-SB,  indium  aLlOY-SB, 

TUNGSTEN  rtLLO Y-Rt  <  u ) 

contents:  Research  on  iii-v  compounu 
SEM I  CONuUcTORS--aLP ,  6AAS,  gap,  and 
GAAS-GAP  ALLOYS,  GROWTH  OF  GAP  PROM  TtlE 
MELT,  KtVIE*  OF  DIFFUSION  IN  GAAS,  ON  The 

role  of  thermal  spikes  in  electron  bombarded 
SlMICDNuUCTORS;  SEMIMeTALE  and  LOW  band-gap 
semiconductors:  phonon  interactions  In 

SlMICONoUcTORS--] I J-A  MICRUWAVE  ULTRASONICS, 

III-B  ACOuSTOELlCTRIC  EFFECTS  IN  CDS !  OPTICAL 
properties  of  semiconductors:  research  on 
REFRACTORY  mater J ALS--V-A  ARC-IMAGE  MyRMACE 
GROWTH  of  refractory  MATERIALS,  V-B  .  iERMJOnIC 
EMISSION  FROM  RtFRACTORY  METALS.  <U) 
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UN CLASS  IF ICO  REPORT 
Supplement  ary  NOTtj 

Descriptors:  ( • pmo  r dele c tr 1 c  cells  (semiconductor)  , 

DISPLAY  SYSTtMS),  (•SEMICONDUCTORS,  PHUTOCONoUC T  I  V  I  T Y  )  » 

electroluminescence,  semiconductor  devices,  single 
crystals,  CADMIUM  compounds,  SULFIDES,  SELENJDES  (U) 
I  DENT  I  F  I  Eh  S  i  I  96  *4  (U) 

REStARCh  aNu  DEVELOPMENT  WORK  ON  POLYcRYS T ALL  1 NE 
CDSL  PHUTuCJNUUlTORS  FOR  (EVENTUAL)  SwITchlNG 
OF  LARGE  ELlcTRuluMINESCENT  DISPLAYS  IS  DESCRIBED, 

A  Pu«tl JEK  SINTERING  PROCEDURE,  FOLLOWED  BY  EITHER  A 

spray  or  a  settling  technique  for  depositing  the 

powder  UNTO  the  SUBSTRATE,  WAS  UStD  Tu  FABRICATE  THE 
photoconduc Tor  cells.  The  settling  TECHNIQUE  was 
FOUND  To  be  MOWfc  REPRoOUCIBLE ,  EASIER  To  CONTROL  AND 
LESS  COaTLT  THAN  THE  SPRAY  METHOD.  VARIOUS 
PERTINENT  PROCESSING  VARIABLES  WERE  STUDIED  INCLUOING 
THE  AMOUNT  OF  DuPANT  AND  FLUXING  AGENT  ADOEO,  The 
SINTERING  TtMPE MATURE  AND  TIME,  THE  CONCENTRATION  OF 
OXYgEn  IN  The  sintering  AMBIENT  AND  ThE  particle 
size,  a  number  uF  measurements  were  maoe  in  order 

TO  FULLY  CHARACTERIZE  THE  PHD T 0 C OND UC T OR S ,  CLARIFY 
The  ROLL  OF  VARIUUS  PROCESSING  VARIABLES  ANu 
UNDERSTAND  THE  MANY  ASPECTS  OF  THE  P HU  TOC ONo Uc T I  V E 
PROCESSES,  (AUTtiOK)  TU) 
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Contract:  AF19  626  1637 
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monitor:  afcrl  64  134 

unclassified  report 
Supplement  ant  not*.: 

DfcScRlPTOKS;  I*ElECTROnS,  HEAT),  ( • E M I S S I  V  I T y , 
ELECTRONS),  CADMIUM  COMPOUNDS,  SULFIdESi  RESISTANCE 
(ELECTRICAL)*  EVAPORATION,  GOLD.  PlaTJnUm,  VACUUM 
APP AN  A  TOS  ,  SllEn  I  DfcS  ,  METAL  FIlMS.  SILICON, 

MEASUREMENTS,  HEAT  TREATMENT,  PHOTOELECTRIC  EFFECT  <U) 
IuENTIFIERS:  Trill,  FILMS.  SUBSTRATES  <U> 

A  SUMMARY  OF  THl  work  On  cos  is  PRESENTED,  and 
IT  is  CONCLUDED  that  resistivity  of  the  evaporated 
films  DOES  NOT  uEPENO  On  THE  CONTROLLED  F.VAPORATlON 
PARAMETERS,  it  IS  OBSERVED  That  GOLD  SUBSTRATES 
are  DESTROYED  bY  THc  EVAPORATION  of  CDS  onto  a 
3 U 0  c  SUBSTRATE  AHEREAS  platinum  substrates  are 
not.  THfc  EVAPORATION  oF  CDS  HAS  BEEN  DROPPED 
in  FAVOR  OF  COSE  wHICH  APPEARS  TO  BE  A  MORE 
REPKOUUC IbLt  SYSTEM.  |Hfc  RANGE  UF  Q.?s  EV  HOT 
ELECTRONS  In  GOlO  FILMS  HA 5  BEEN  PHOTUELECTN I c ALLY 
DETERMINED  To  Bu  03u  ■  30  ANGSTROM  UNITS,  THIS 
value  is  obtained  *ith  gold  films  on  chemically 

PREPARED  SILICON  A5  well  AS  SAMPLES  ClEAVEO  in  am 
EVAPORATING  gold  STREAM,  a  discussion  of  THE  range 
MEASUREMENTS  IS  PRESENTED,  and  this  value  of  RANGE  IS 
COMPARED  TO  THAT  measured  by  other  INVESTIGATORS, 
(AUTHOR)  ILI) 
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descriptive  notes  final  kept., 
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PROj!  /661 
Task:  /6<>u 

monitor:  afcrl  6r  iii 

UNCLASS  I  F 1 EO  REPORT 
Supplementary  not t ; 

descriptors:  (•image  inUnsifiers  ielelTronicsj  , 

S  A  N  D  it  I  C  H  CONSTRUCTION),  QESIGN,  THEORY,  PHOTOGRAPHIC 
RECORDING  SYSTEM*,  PhOT°CONDUCT 1 V  I T Y ,  CADMIUM  COMPOUNDS, 
SULFIDES,  ELtCTRlCAL  PROPERTIES,  OPTICAL  PHOPErTJES,, 
PHOTOGRAPHIC  EMULSIONS,  ELECTROLUMINESCENCE. 

phosphorescent  materials,  photographic  images,  solid 
state  physio,  Electric  fields,  gas  discharges  c u > 

identifiers:  i96*»  <U) 

the  object  of  This  study  is  an  investigation  of  a 
solid  state  1 M a ut  INTeNSIFIER  CONSISTING  of  A 
PHOTOCONOjCT I VE  LAYER  AND  A  PHOTOGRAPHIC  EMULSION  IN 
AN  ELECTRIC  FIELD.  AN  INCIDENT  RADIATION  PATTERN 
PRODUCES  a  uOCal  CONDUCTIVITY  OF  THE  PHOTOCONoUCT  I  VE 
layer  Amo  causes  A  CURRENT  PATTERN  AND  A 
CORRESPONDING  BLACKENING  in  THE  PHOTOGRAPHIC 
EMULSION,  INTENSIFICATION  JN  EXCESS  OF  IQUO  WERE 
OBTAINED  AT  WAVELENGTHS  BETWEEN  8U0  AND  BSO 

millimicrons,  the  resolution  u  of  the  order  of 

JUO  TO  JQO  MICRONS.  The  INTENSIFICATION  CAN  BE 

further  improved  by  the  use  of  thin  layers  of  dc 

EXCITED  ELElTROlUMINESCENT  LAYERS.  THE 
INVESTIGATION  ShOgS  that  several  PHYSICAL  EFFECTS 
CONTRIBUTE  TO  l'HE  BLACKENING  OF  THE  EmUlSIOn, 

(AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTt: 

DESCRIPTORS;  { 'SEMICONDUCTOR  DEVICES.  SEMICONDUCTING 
FIlMS)  .  ulfcLtCTRlc  FILMS,  STABILITY,  ElECTRIcAL 
CONDUCTANCE*  TR  a.mS  I  STORS  ,  LIFE  EXPECTANCY, 
fcNCAPSOLAT JON,  TtSTS,  TEMPERATURE,  selenium,  coatings* 
ELECTRODES,  CaOMIUM  COMPOUNDS,  SULFIDE^,  TELLURIUM, 
MANUFACTURING  METHODS,  A-RaY  DIFFRACTION  ANALYSIS,  VAPOR 
PLATINg,  SURFACE  PROPERTIES  (U) 

Identifiers;  thu  films,  thin  films  electronics, 

THIN  FILM  T  R I  0  0  E  a  (U) 

shelf  and  operational  life  tests  continued, 
vacuum  and  selenium  encapsulated  tft  units  no* 

SHOrt  A  sTaBILITt  lQUIvALENT  to  THAT  OF  germanium 

transistors,  a  stuoy  has  been  made  of  various 

PHASES  OF  INSTABILITY  *hICH  OCCUR  jN  ENCAPSULATED 
TrilN-F  IlM  TKaNS'STORS  WHEN  BUS  IS  APPLIED.  IT  HAS 
blew  found  That  the  channel  conductivity  decreases 
FOR  POSITIVE  GATE  BUS  AND  INCREASES  FOR  NEGATIVE 

gate  bus,  a  st eauy-state  conductivity  is  Reached 
AFTcR  about  FOUk  hours  and  remains  steady  for  as  long 
as  i quo  hours  while  bias  js  applied,  after  removal 

OF  The  BUS,  THt  CONDUCTIVITY  KETURN5  To  ITS  INITIAL 
VALUE  IN  ABOUT  HOURS.  AT  70  C  THE  TIME 
CONSTANTS  ARE  AgOUT  HALF  OF  THE  VALUES  AT  «UOM 
TEMPERATURE.  Tut  amount  of  change  VARIES  FROM  UNJT 
TO  UNIT,  BEING  LARGER  US  PER  CENT  AVLRaGE)  FOR 
LOW-CUNwUc T I v  IV r  UNITS  AND  NEGLIGIBLE  FOR  HJGH- 
CUNlUCT  J  V  i  TT  l', ■it,,  RELATED  TO  THESE  INSTABILITIES 
ARE  CHANGES  IN  V,.'NNEL  CONDUCTIVITY  WhlCH  OcCUR  WHEN 

units  are  handle.'.-  these  are  attributed  to  static 

DISCHARGES  THROv.’  ;  THE  INSULATOR.  A  PRELIMINARY 
COMPARISUN  (ONE  UNjV  OPtRATED  FOR  IUOU  HOURS)  OF 
EVAPORATED  selenium  CUATING  Of  THE  FINISHED  TFT  and 
VACUUM  ENCAPSULATION  INDICATES  THAT  ThE  FORMER 
PROCESS  May  be  as  GOOD  AS  THE  LATTER*  (AUTHOR)  ( U ) 
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SyPPLLMtN I AR Y  NOTES 

DESCRIPTORS:  < -TkanS  l  ST OkS  ,  ELECTRIC  FIELDS),  (-ELECTRIC 

FIELDS,  TRANblSTuRS)  .  I -SPACE  CHARGES,  TRANSISTORS), 
SEMICONDUCTING  Films,  ELECTRICAL  CONDUCTANCE,  METaL 
FILMS,  DIELECTRIC  FILMS*  GAIN,  POWER,  TEMPERaTDHE, 
SILICON  COMPOUNDS  ,  CXIoESt  CADMIUM  COMPOUNDS,  SUlFIDE^i 
ZINC  COMPOUNDS,  THICKNESS,  AGING  (MATERIALS), 

ELECTRODES,  CONFIGURATION,  ELECTRIC  CURRENTS,  SANDWICH 
CONSTRUCTION,  MANUFACTURING  METHODS,  VaCUUM,  VAPOR 
PLATING,  ELECTRICAL  PROPERTIES,  "IXEU  CONTACTS, 

MOLECULAR  hEAmS  (U) 

identifiers;  thi*  films,  fieldistors,  silicon 

OXIDE,  CADMIUM  5UCFIOE,  l  INC  OxlDE,  SPACE  CHaRgE 
LIMITeo  ( 'R  a  N  3  I  S  T  u  R  ,  aUaSTRATES(ELECTRONlCS)  (U) 

RESEARCH  CONCERNED  The  THEORETICAL  INVESTIGATION, 
DESIGN,  AND  0  £  V  l  C  0  P  M  £  n  T  OF  THIN  FJLM  MET ALD I ELEC7R J C 
ACTIVE  SOLID  STaTE  ELECTRONIC  DEVICE  «ITH  UNABLE 
POWER  GAINS  THAT  ARE  RELATIVELY  INSENSITIVE  TO 
temperature  changes.  A  detailed  conduction 
MECHANISM  FOR  ThTN-FIlM  field  EFFECT  TRIODES  IS 
PRESENTED,  new  EXPERIMENTAL  FINDINGS  WHICH  seem  to 
SUSSTANTIaTE  THfc  TRAP  EMPTYING  MECHANISM  ARE 

outlined,  the  Rlsults  of  experiments  in  varying 
SIO  AND  CDS  THICKNESS  IN  FIELD  EFFECT  TRIoDES 
AND  THEIR  EFFECT  ON  DEVICE  PERFORMANCE  ARE  SHOWN, 
EFFECTS  OF  DEVICE  AGING  AND  ELECTRODE 

CONFIGURATIONS  UN  device  performance  are  also 

DISCUSSED,  SOME  THEORETICAL  CONS  I  OEKA  T  I  ONE-  FOR 
OBSERVATION  OF  SPACE  CHARGE  LIMITED  CURRENT  In 
CDS  FILMS  A  ft  t  D  1  SCU  SSC  0  ,  THE  METHODS  uF 
FABRICATION  OF  SCL  DEVICES  ARE  PRESENIED. 

( AUTHOR  I  ( U ) 
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Contract:  nonrrubuu 
Pkoj:  J06  62 

UNCLASS1F1EJ  report 

SuPPLEMEN T Ak Y  N 0  T c  J 

Descriptors;  (•light  transmission,  soliosi, 
(•SEMICONDUCTORS,  LIGHT),  **SOLID  STAtfc  PHYSICS, 
lasers),  recombination  Reactions,  polarization,  d?odes 

(SEMICONuUcTOR)  ,  LAStRS,  RUBY,  PHOTONS,  ABSORPTION, 
SEMICONDUCTOR  DEVICES,  GaUHUM  COMPOUNDS,  arsendies, 
CADMIUM  COMPOUNDS,  SULFIuES,  AlUmINUM  COMPOUNDS, 
NEODYMIUM,  crystal  MIXlRS,  EXCITATION,  ANTIMONY  ALLOYS, 
GENNANIUM,  PHOSPnioEs,  INDIUM  COMPOUNDS,  ARSENIDES, 
ABSORPTIUN,  IMPUNITIES,  GUaNTUM  MECHANIS,  SILICON, 
CRYSTALS  t  »J  ) 

Identifiers:  i?6s  iui 

THE  STUDY  OF  UOUbtE-PHOTON  ABSORPTION,  MaKMoNIC 
GENERATION,  and  FREgUENC Y-MIX I NG  in  SfcMIcONyUcTORS, 

AND  TnE  FhENUENuy  TUNING  OF  INJECTION  LASERS  BY 
UNIAXIAL  stress  art.  reported.  CALCULATIONS  ,<ere 
ALSO  MAuE  OF  THt  CROSS  SECTIONS  FUR  OuUblE-PHOTON 

absorption  in  Various  substance,  these  results 
indicate  that  DuuoLtPHOTON  absorption  can  Readily  set 
AN  INTRINSIC  upper  LIMIT  TO  THE  POWER  DENSITY  ThAT 
CAN  BE  TRANSMITTED  THROUGH  A  MEUtUM.  MIXING  OF  THE 

axial  mddes  of  both  a  Ruby  and  a  nd<s+)  glabs 
laser  OBSERVED  IN  samples  of  ge,  da  as,  and  si 
which  were  subjected  to  an  external  dc  bias  Field. 

THE  OBSERVED  DEPENDENCE  Of  THE  INTENSITY  OF  ThE 
DIFFERENCE  FREQUENCIES  UN  the  BIAS,  EaCITaTjOn 
INTENSITY.  THE  tFFECT  OF  UNIAXIAL  STRESS  ON  THE 
EMISSION  OF  G  A  A  S  UlUOES  OPERATING  B'JlH  IN  ThE 
LASING  ANd  NONLASING  MOOES  HAVE  BEEN  bTI'DIEd. 

(AUTHOR)  IUI 
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unclassified  report 

Supplementary  notc: 

Descriptors  :  < *stM i cunouctor  devices,  semiconduct  ins 

fIlmsj,  vapor  plating,  manufacturing  methods,  stability, 
ELECTRICAL  CONDUCTANCE,  TRANSISTORS,  LIFE  EXPECTANCY, 
ENCAPSULATION,  TtSTS,  TEMPERATURE,  ELECTRODES,  COATINGS, 

caomHim  compounds,  sulfides,  tellurium,  surface 

PROPERTIES,  SPACt  CHARGES  <U) 

Identifiers:  19*4  iui 

during  this  program,  materials  and  techniques  were 
studied  To  improve  the  REPRODUCIBILITY  AND  STABILITY 
OF  COj  tfts,  and  to  OBTAIN  an  understanding  of 
THE  FAILURE  MECHANISMS.  EARLY  IN  THE  PROGRAM  THE 
AVERAGE  LITE  OF  TFTS  (AS  MEASURED,  FOR  EXAMPLE, 

BY  THE  HALF-LIFt  OF  THE  VALUE  OF  G  SUb  M)  WaS  ON 
THE  OKDtR  OF  DAYS.  AT  THE  CONCLUSION  OF  THE  PROGRAM 
LIFE  HAS  bEEN  EXTENDED  TO  OVER  A  YEAR.  THE  FALL-OFF 
IN  G  SUo  M  FOR  cos  TFTS  IS  NOW  COMPARABLE  TO  THE 
DE&KAUATlON  RATr.  OF  GERMANIUM  TRANSISTORS  WHICH  HAVE 
NOT  BEEN  aGEQ.  SUCCESS  WITH  V ACUUM-ENLAPSULATED 

hermetically  sealed  units  shows  the  significance  of 

ADVERSE  AMb I  ENTS ,  PARTICULARLY  OXYGEN.  VITREOUS 
SELENIUM  ENCAPSULATION  IS  EQUALLY  EFFECTIVE,  JUDGING 
FROM  EARLY  RESULTS  OF  TE5TING,  CROWDING  OF 
CHARACTERISTICS  IS  ASSOCIATED  WITH  OXIDATION  OF 
CONTACT  INTERFACES,  A  SECOND  TYPE  OF  J NS T AB I L I T Y - A 
SHORT  TIME  VARUTJON-wAS  STUDIED!  THIS  IS  ASSOCIATED 
WITH  TRmPPF.U  CHARGE  AND  CHARGE  MIGRATION  UNDER  FIELD* 
CONTROL  OF  This  calls  FOR  CONTROL  OF  CHARGE 
included  in  the  evaporated  film,  results  of  the 
rwOGRAM  SHOW  THaT  A  STABLE  TFT  MAY  BE  ACHIEVED  BY 
proper  FABRICATION  and  sealing.  INDICATES  are  that 
A  POSTFABRICATION  AGING  PROCESS  WOULD  YIELD  EXTREMELY 
STABLE  DEVICES,  (AUTHOR)  <UI 
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descriptors:  (•semiconductors,  air  force  research). 

(•AlK  FORCE  RESEARCH,  SEMICONDUCTORS),  UCAOmIUM 
COMPOUNDS,  SULFIDES),  SEM 1 CONOUC T I NQ  FILMS,  REVIEWS, 
SOLAR  CELLS,  CRYSTALS,  CRYSTAL  GROWTH,  TRANSISTORS, 

fluorfscfnIf*  S!VIC£S'  Reseakch  program  administration, 

£  tNc  '  history,  atomic  energy  Levels,  single 

CRYSTALS,  8lbLi0u,MAPHlE5,  SOLID  STATE  PHYSICS  (U) 

identifiers;  cadmium  sulfioe  (U) 

AN  HISTUHJCAL  ACCOUNT  IS  GIVEN  OF  AKL'S  program 
irr^HrllcVl  ^MPOUnD  SEMICONDUCTORS  FROM  T  hE 

beginning  of  the  program  in  i95i  to  the  present, 
studies  Relating  to  the  electrical  and  opticai 

STOKvKIbETQLn  ^AOrtIUM  SUUFIDE  are  EMPHASIZED.  The 

stony  Is  TOLD  In  THE  CHANGING  CONTEXT  Op  aIr 

FORCE  RESEARCH.  (AUTHOR)  (u, 
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Supplementary  no t t j 

OtScRIPTOHS;  (•TkIUOES,  ARMY  RESEARCH),  SEMICONDUCT  1 N  (■ 
FILMS,  CADMIUM  COMPOUNDS,  sulfides,  ellctr  ICaL 
proper t i tS ,  Impurities,  indium  cdhpounjs,  antimony 
alloys,  transistors,  MANUFACTURING  methods*  crystal 

STRUCTURE,  CRYSTAL  SUBSTRUCTURE,  CRYSTAL  LATTICE 
defects,  electron  diffraction  analysis,  hall  effect  ID) 
Identifiers:  thin  films  <mi 

The  MICRCisTrUCTURE  and  ELECTRICAL  CHARACTERISTICS 
OF  CADMIUM  SULF  JOE  FILMS  WERE  STUDIED  A5  A  FUNCTION 
of  substraTc  temperature,  film  th  j  cKNtSs ,  ano 
DEPU5  l  T l On  RATE,  PHYSICAL  FACTORS  WHICH  w£Kt 
EXAMINED  INCLUDED  FlLP  STRESS,  FILM  ROUGHNESS, 
CRYSTALLITE  Slit,  AND  DEGREE  OF  PREFERRED 

orientation,  electrical  properties  studied 

INCLUDED  HALL  MOBILITY,  RESISTIVITY,  AND 
PERFORMANCE  in  t  f t  STRUCTURES,  a  simple 
electrical  METHOD  of  measuring  the  semiconductor 
DOPING  DENSITY  in  THIn-FILM  STRuCTUKES  a as  devised. 

TFT  *  s  Using  indium  ANTIMOnIDE  FILMS  AS  THE 
semiconductor  w t k e  shown  to  Operate  b r  field-effect 

CONTROL  0*  LlTHtP  ELECTRONS  OR  HOLES,  CADMIUM 

selenidu  t f t , s  having  good  performance  were 

PREPARED  t)Y  EVAPORATION  OF  ALL  CONSTITUENTS  IN  A 
SINGLE  VACUUM  UPON  A  SUBSTRATE  held  at  room 
tempera  tore  .  fabrication  fiacilities  were 
constructed  t-ur  prouucIng  twelve  tft*s  on  one 

SOBSTRAIE  WITH  an  EVAPORATED  OVERCOAT  AND  UnDERCOAT 

to  IMPRUVl  UNIFORMITY  and  LIFu.  a  0.2-Mil  Wire 

MASrv  IN  CuNlACT  „•  J  T  h  T  H  t  GLASS  IS  EaPlCTEu  TO  PRODUCE 

smaller  source-oka  in  sPacjNo  and  h  i  g  h  l  r  performance 

THAN  MAS  BEfcN  OBTAINED  PREVIOUSLY,  a  TEST  FaCJLJTY 

WAS  CONSTRUCTED  for  LlFE-TESTjNy  A  uRoUP  uF  14 

TF  T  •  S  U  i  j  D  c,  R  VARIOUS  CONDITIONS.  (AUfHuR)  (  U  ) 
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MAY  69  9  U  P 

KlPT.  NO.  Alt'-U-e9-Hi 

UNCL APS  I  F I EU  REPORT 

Supplementary  not*.: 

descriptors;  < *SlmicunuOctors,  radiation  damage), 

(•SOlID  STaTE  PHYSICS,  BIBLIOGRAPHIES),  USSR,  THEORY, 
uERMANIUM,  SiLlCUN,  CADMIUM  COMPOUNDS,  INDIUM  COMPOUNDS, 
CRYSTALS,  HALIDES,  TITaNaTES,  ABSTRACTING,  POLYMERS, 
gl a s 3 ,  magnesium,  zinc,  selenides,  sulfides,  antimony 
alloys,  DIELECTRIC  properties  IU) 

ThIj  IS  a  COMPILATION  of  SCIENTIFIC  PAPERS  UN  T  M(j 
subject  of  radiation  damage  in  solids  published  in 
THE  PERIODICAL  fuika  tverqogu  TELA  (SOLID 
STATE  PHYSICS),  DURING  THE  PERIOD  FROM 
JANUARY  1961  TO  NOVEMBER  1963,  THE  REPORT  IS 
DIVIDED  INTO  FOUR  SECTIONS!  SEMICONDUCTORS,  SILICON, 

germanium,  cadmium  sulfide,  and  cadmium  sllenide  and 
indium  antimoniue,  ionic  crystals  (excluding 

SEMICONDUCTORS)  ALKALI  HALIDES,  AND  MaGnesIuM  ANO 
zinc  titanatesi  OTHER  MATERIALS  (COVALENT 
SUBSTANCES  INCLUDING  POLYMERS,  GLASSES,  ROCHELLE 

salt,,*,) i  and  purely  theoretical  subjects, 
within  each  section  or  subsection  THl  PAPERS  are 
AKRANGEu  CHRONOLOGICALLY  starting  WITm  the  earliest 
PUBLlSHtD  ARTICLES.  (AUTHOR)  (U) 
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SUPPLEMENTARY  NOTti 


DESCRIPTOR.',;  (  *D  1  00  E  S  (  S  E  M  1  C  0  NO  UC  T  OR  )  ,  aURFACfc. 
PROPERTIES!,  METaLS,  ELECTRONS,  ENERGY, 

EXCITATION,  ATOMIC  ENERGY  LEVELS,  (.aLLIUm  aLlQYS. 

phosphorus  alloys,  Theory,  static  electricity, 

MATHEMATICAL  analyses,  OIFFUSION,  EMISStVITY, 
JOINTS,  CRYSTALS,  DISTRIBUTION,  ELECTRON 

density,  Electrical  properties,  experimental  d«ta, 
silicon,  cadmium  compounds,  suLFiDt,  arsenic 
alloys 

Identifiers;  ferini  level,  junction 
(SEMIcONuUcTURSJ ,  oaRRIEK  layers,  mos 

junction,  conduction  bonu,  substrate, 
PHOTOTHRtShOLO 


METAL-StM i CUNOUC TOR  SURFACE  BARRIER  DiOjES  WERE 
INVESTIGATED  FROM  the  STANDPOINT  OF  THE  MECHANISM  FOR 
THE  FORMATION  Of  the  POTENTIAL  BARRIER  AT  The  METaL- 
sem i conductor  interface  and  the  measurement  of  the 
barrier  height,  the  dependence  of  the  barrier 
height  uf  METAL-SEMI  CONDUCTOR  systems  UPON  the  METAL 
WORK  FUNCTION  WAS  DERIVED  WITH  THE  FOlLOMNu 
ASSUMPTIONS:  (I)  the  contact  between  the  m  E  f  a  l 
and  the  semiconductor  has  an  interracial  layer  of  the 

ORDER  OF  ATOMIC  DjMENSlONSI  IT  W  A  a  FURTHER  ASSUMEj 

that  this  layer  is  transparent  to  electrons  with 
energy  greater  than  the  potential  barrier,  but  can 

WITHSTAND  POTENTIAL  ACROSS  IT,  (2)  THE  SURFACE 
STATE  DENSITY  <P£R  UNjT  AREA  PER  ELECTRON  VuLTt 
AT  The  INTERFACt  IS  A  PROPERTY  ONLY  OF  THE 
SEMICONDUCTOR  SURFACE  And  IS  INUEPEnDlNT  OF  The 
MtTAL*  several  models  FUR  DESCRIBING  the  bias 
BEHAVIOR  OF  THE  MOS  STRUCTURE  WITH  SURF*rk-  3  T  A  T  t  5 
ARE  ALSu  DI^CUSSEU. 
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Descriptors;  (*OtLAV  lines,  army  research) , 

PIEZOELECTRIC  crystals,  semiconductors,  CAOMIOm 
COMPOUND:*,  SULFluES,  SEM I  CONOUC  T  I  N(,  F1LMSc 
FERROMAGNETISM,  FERROElECTRIcJTY,  PIEZOELECTRIC 
transducers,  cadmium  allots,  SELENIUM  alloys, 
electrical  impedance,  ultrasonic  RADIATION  <U) 

IDENTIFIERS*  EQUIVALENT  CIRCUITS  (U) 

this  work  BEING  CARRIED  OUT  UNDER  THIS  CONTACT  15 
AIMED  A  I  THE  DEVELOPMENT  OF  ULTRASONIC  DELAY  LINES 

which  utilize  piezoelectric  semiconductors,  to 

THIS  ENU  THE  UNDERSTANDING  OF  CDS  FILM-FUSEd 

SILICA  DELAY  LINES  WAS  SIGNIFICANTLY  INCREASED  DURING 

the  first  quarTlk.  calculation  showed  that  cross 
coupling  effects  between  longitudinal  and  Shear  modes 

WILE  BE  RtLATlVtEY  SMALL.  IT  WAS  FOUND  THAT  FOR 
CERTAIN  ANGv.es  of  THE  C-AXI5  ftITH  RESPECT  To  THE 

electrodes  the  generation  of  shear  raves  is  maximized 
relative  to  the  generation  of  longitudinal  -.aves. 

an  toUJVALENT  CIRCUIT  WAS  DERIVED  FROM  THE  BASIC 
PIEZOELECTRIC  EQUATIONS.  WITH  ThIS  IT  WAS  ShOWN 
THAT  THt  mIDBANo  LOSS  CAN  IN  THEORY  BE  ZERO,  ALSO 
IT  WAS  FOUND  THAT  THE  INPUT  IMPEDANCE  CAN  BE  MADE  TO 

match  commonly  available  coaxial  lines, 
preliminary  experimental  work  PRODUCED  COS 
FILMS  OF  HIGH  RESISTIVITY  AND  GOOD  ADHERENCE  *  IT 
WAS  FUUNO  THAT  The  DEGREE  of  ORIENTATION  of  the 
CDS  FILMS  WAS  DEPENDENT  ON  THE  KIND  OF  METAl  USED 

for  the  base  electruoe*  good  progress  was  made  on 
A  SUBSTRATE  holder  and  three  POSITION  MASK  changer 
WHICH  will  INCORPORATE  a  QUARTZ  CRYSTAL  M|CROBALA>vCE* 
(AUTHURJ  ( U ) 
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CUNaiDEKAtlLt  EMPHA51S  HaS  BEEN  PLACED  ON  THt 
DEVELOPMENT  OF  THE  CHtMl  PLATED  OR  IMMtRSION  TECHN I  (JUE 

for  the  barrier  formation,  gains  of  about  hus  in 
CONVERSION  tFFICIENCY  HAVE  BEEN  REALIZED  OVER  THE 
STANOARU  EFFICIcNCY  OF  2. Si.  LIGHTER  aEIGHT 
SOLAR  CELLS  HAVt  BEEN  FABRICATED  ON  TITANIUM 
SUBSTRATES  « i T H  HIGH  POWER  TO  WEIGHT  RATIOS,  SOLAR 
CELLS  USING  H-Film  A5  ThE  SUBSTRATE  MATERIAL  HAVE 
BEEN  MAuE  WITH  EFFICIENCIES  OF  OVER  Hi  AND  POWER  TO 
WEIGHT  RATIOS  GREATER  THAN  HO.  THE  VACUUM 
DEPOSITION  UF  CuS  ON  SINGLE  CRYSTAL  CDS  HAS 
BEEN  PERFORMED  TO  STUDY  EFFECTS  OF  SUoSTRATL 
PERFECTION  on  The  GUALlTY  OF  the  FILM.  SOL  1 0  STATE 
REACTIONS  OF  CUC1  AND  CDS  WERE  INVESTIGATED 
IN  ORDER  TO  PREPARE  MuRfc  EFFECTIVE  BARRIERS, 

INOIUM  PLATED  Mu  SUBSTRATES  WERE  UTILISED  Ty 
PROVIDE  OHMIC  CUNIACTS  AT  THE  CoS  SUBSTRATE 

interface,  spectral  response  of  electroplated  and 

CHEMIPLATeU  CELLS  as  A  FUNCTION  OF  TIME  SHOwS  THAI 
TmE  LATTER  APPEAR  TO  bE  MORE  STABLE  IN  ORDINARY 
AMBIENTS.  TM£  USE  OF  bit)  THIN  FILMS  UN  THE  TOP 
SURFACE  OF  The  cells  has  led  to  a  more  stable  CELL  IN 
The  PRESENCt  OF  WATER  VAPOR.  OPTICAL  STUDIES  ON 
THE  CHEMIHLATED  BARRIER  LAYER  HaVE  CONFIRMED  A  CU2- 
XS  COMPOUND  OF  m  THICKNESS  OF  ABOUT  IdOUA  AnD 
EXHIBITING  FREE  CARHJtR  ABSORPTION. 

10) 
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s  up,  electrically  tunable  millihenry  inductances 
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REClPROLAL  NEGATIVE  RESISTANCE  CIRCUITS  OPERATING 
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CONIACTS  TO  cos  crystals.  THESE  RESULTS 
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complex  functional  electronic  circuits  in  single 
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investigations  uF  LOCAL  PHOTOSENSITIVITY  on 

cds-monucrtstals  were  carried  qot  by  three 

METH0U5S  a)  MTh  THt  Alo  OF  A  GENLRATuR  THE 
RELATIVE  PHOTOSENSITIVITY  ALONG  THE  LENGTH  UF  THE 
CRYSTAL  rtlAS  MEASURED!  B)  BY  AN  ORDINARY  mEThOD 
VMTH  CONSTANT  VOcTAGEi  U  SIMILARLY  WITh  T«E 
CONSTANT  VOLTAGt,  THF.  ELECTRODES  WERE  APPLIED  OVER 
THE  ENTIRE  LENGTH  OF  THe  CRYSTAL.  LUC«L 
MEASUREMENTS  WITH  THE  HIGH  FRtQUEUCY  vjEnEhATOK 
OFFtREO  PHACTICALLY  TRUE  RESULTS,  JUSI  AS  BY  DIRECTlT 

measuring  the  current  and  large  number  of  Electrodes* 

THE  LOCALLY  MEASUHEU  PROPERTIES,  tt  Y  M  t  A  N  S  OF  THE 
THIRD  MtTHOu,  DID  NUT  LEAD  TO  SATISFACTORY  RESULTS..  >u» 
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riOMUGENtITY  OF  CAOMiUrt  SELEN I OE-C ADM l UN  SoLFlOt  SOLI0 
SOLUTIONS  Bf  X-raY  FLUORESCENCE. 

descriptive  nute:  master's  tmesis. 

A  U  (j  ah  !3aP  SKOOAS.DONALO  ARTHUR  ! 

monitor:  afit  ,  ne/phi-s/ah  h 

UNCLASSIFIED  report 

Supplementary  NOTt: 

OtSCRIPTORS:  (♦CAOMIOM  COMPOUNDS,  FLUORESCENCE!,  (♦SOLID 

SOLUTION^,  CAOMIOM  COMPOUNOS),  SlLENIOeS,  SUcFjDES. 
SINGLE  CRYSTALS,  X-RAY  SPECTROSCOPY,  CRYSTAL  GROnTri, 
SEMICONDUCTORS  ( U » 

identifiers;  caomium  selenide,  caomum  sulfIoE  iu> 

the  homogeneity  of  cadmium  selenIoe-cadmium  Sulfide 
SOLID  SOLUTIONS  AAS  INVESTIGATED  BY  TmE  X-RaY 
FLUORESCENCE  METHOD,  both  'AS  GROaN'  or  ASSUMED 
HOMOGENtOOS  CRYSTAL^  aNQ  PURPOSELY  MANUFACTURED  NON- 
HOMOGENEOUS  CRYSTALS  *ER£  USED.  IT  AAS  COnCLUdED 
FROM  THE  X-RAY  FlOORESCLNCE  ANALYSIS  OF  STANDARDS 
that  ant  results  «iThin  3s  of  Each  oThEk  a£kE  due 
TO  STATISTICAL  VARIATIONS,  but  results  »ith 
DEVIATIONS  greater  THAN  3S  aere  due  tu  the 
COMPOSITION  change  aITHJN  The  crystal,  the 

HOMOGENEITY  of  FOOR  ASSUMED  HoMQGENtOUS  AnD  FOUR  nON* 
HOMUGENtOuS  CRYSTALS  A AS  EXAMINED  BY  SCANNING  THE 
CRYSTALS  wITh  STATIONARY  COLLIMATORS  of  small 
APENTURt.  THE  ASSUMED  HOMOGENEOUS  CRYSTALS  SHOALD 

results  aithin  j»  therefore  they  here  consioered 

HOMOGENcOUS ,  BUT  THE  PURPOSELY  MANUFALtU«ED  NON- 

HOMUGtNLOoS  CRYSTALS  aErE  FOUND  Tu  BE  TkUELY 

NuN HOMOGENEOUS.  (AUIHORJ  <u> 
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A I R  FORCE  INST  OF  TECH  fcR I GHT-PATTERSUN  aFB  OHIO 

ACOUSTIC  AMPLIFICATION  AND  LLtCTRON  MUBILITy  IN 
LITHIUM  anD  SODIUM  DOPED  CADMIUM  SULFIDE,  (U) 

DESCRIPTIVE  NOTE:  MASTER'S  thesis, 

JUN  6  H  8^P  MUBBARDiJOHN  ALLEN  I 

MONITOR!  AFIT  ,  GNE/PHYS/6H  II 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTfci 

DESCRIPTOHS:  (♦Impurities,  SEMICONdUCTuRSJ  , 

(•SEMICONDUCTORS,  ACOUSTIC  PROPERTIES),  (•PIEZOELECTRIC 
CRYSTALS,  ELECTRICAL  PROPERTIES),  (•CADMIUM  COMPOUNDS* 
SULFIDES),  crystals,  lithium,  SODIUM,  crystal  GROWTH, 
ELECTRONS,  DRIFT,  HALL  EFFECT,  GAIN,  ATTENUATION, 
MEASUREMENT  ,  CONDUCTIVITY,  DELaT  LINES,  PULSe 
AMPLIFIERS,  AMPLIFIERS  IUJ 

The  ACOUSTIC  AMPLIFICATION,  DRIFT  M08ILITY  aNo 
hall  rtOa l L I T  V  AtR£  MEASURED  IN  THIRTEEN  CAOMIUM 
SULFIOE  CRYSTALS  TO  DETERMINE  THE  EFFECT  OF 
IMPURITIES  ON  These  PROPERTIES,  TEN  OF  the  measured 
crystals  ,<ERE  GROwN  dopeo  *'1TH  LITHIUM,  SODIUM  OR  A 
COMoINAlION  OF  BOTH  SODIUM  AND  LITHIUM  ANO  THREE 
CRYSTALS  rfERE  GrOAN  UNDuPED.  THE  UNDOPED  CRYSTALS 
HAVE  A  MAXIMUM  aCjUSTiC  GaIN  OF  ABOUT  70  DB/CM,  A 
HALL  MOBILITY  OF  170  SO  CM/VOLT-SEC  AND  a  DRIFT 

mobility  of  iao  so  cm/volt-sec*  the  lithium  doped 
crystals  have  a  maximum  gain  of  ABOUT  100  Db/CM,  a 
HALL  MOBILITY  OF  300  S«  CM/VOLT-SEC  AND  A  DhIFT 
MOBILITY  OF  100  SR  CM/VuLT-SEC.  the  sodium  dopeo 
CRYSTALS  have  A  MAXIMUM  GAIN  of  3  OtJ/CM,  A  mALL 
mobility  lOU  SQ  CM/  VOLT-SEC  ANO  A  uRI^T  MOBILITY  OF 
50  SQ  CM/VOLT-Stc,  THE  50DIUM-PLUS-LI THIUM  DOPED 
CRYSTALS  HAVE  A  MAXIMUM  GAIN  OF  ABOUT  25  OB/CM,  A 
HALL  MOdlLlTY  OF  ZOO  5<i  CM/VOlT-SEC  AnD  a  DRIFT 
MOBILITY  of  153  SQ  CM/VOLT-SEC.  The  MtASUKEMENTS 
I  uD  I C  A  Tc.  that  In PURITIES  IN  THE  CRYSTAL  Can  E  1  T  H£  K 
INCREASE  OR  REDUCE  THE  ACOUSTIC  AMPLIFICATION  AND 
IMPURITIES  INCRtASE  ELECTRON  TRAPPING  *1TH1n  THE 
CRYSTAL,  THUS  REDUCING  THE  DRJFT  MOBILITY. 

(AUTHOR)  IU) 
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general  electric  co  schenectaoy  n  y 

sem i cunuuctur  device  concepts,  (u> 

DtSCRlPTIVE  NUTE:  SCIENTIFIC  RtPT*  NO,  7, 
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NEUMANN, F,  k,  IhALLiK.  n.  ( 

contract:  afiv  wza  3Z9 

PKOj:  H6Ud 

Task:  mbubus 

monitor:  afcrl  •  an  *♦  & 7 

unclassified  report 
Soppllmen f ary  note: 

DESCRIPTORS:  < ‘SEMICONDUCTOR  DEVICtSs  PREPARATION), 

CADMIUM  COMPOUNDS,  TELlORIOES,  SULFIOESi  ZINC  COMPOUNDS, 

seleniuesi  electrical  properties,  heat  treatment, 

ELECTRON  BOMoAROMbNT,  IMPURITIES,  COPPtR,  CHLORINE, 
ALUMINUM,  tracer  STUoIES,  CRYSTAL  LATTICE  DEFECTS, 
OPTICAL  PROPLRTItS,  single  CRYSTALS,  GALLIUM  ALLOYS, 
ARSENIC  ALLOYS,  CRYSTAL  growth,  LUMINESCENCE,  ABSORPTION 
SPECTRUM  IU) 

identifiers:  caomium  sulfide,  cadmium  iEllukide# 

GALLIUM  AHSENIDE.  ZINC  SELENIDE.  zinc  sUlFJDL  <U) 

STUOIES  OF  I  HE  uEFECT  CHEMISTRY  OF  THt  1  I - V 1 
COMPOUNDS  WtRE  CONTINUED  (SEE  AD-R33  v7b)  AMD  A 
COMPARISON  A  AS  made  OF  the  ELECTRICAL  BEHAVIOR  OF 
COTE,  CoS,  and  ZNSE  FOLLOWING  EITHER 

thermal  firings  or  t.s  mev  electron  bombardment, 

THE  DIFFUSION  of  cu  into  undopeo  zns  as  well 
As  Cl-DUPED  ANl  AL-UOpED  ZNSE  WAS 
INVESTIGATED  BY  RADIOTRACER  TECHNIQUES*  the 
RtSULTS  WERE  used  to  CORRELATE  the  LLtCTRlCAL  AND 
OPTICAL  ACTIVITY  OF  SuME  DEFECT  CENTERS  IN  I  I - V  I 
COMPOUNDS,  the  halogen  TRANSPORT  GROWIH  OF 
GAAS (A)P( I-A)  CRYSTALS  CONTINUED*  LASfcH 

quality  material  is  being  produced,  but  the  ingots, 
while  Relatively  homogeneous,  are  pqltckysTallIne. 
several  inguts  uf  gaas  and  gaasixjpu- 

X)  MERE  MaOl  USING  A  LOWER  furnace  TEMPERATURE* 

THEi»E  INGOTS  HAVE  LARqE  S l NgLE-CRTST  AL  REGIONS  Anu 

are  more  homogeneously  lopeo  than  previous  ONES. 

EXCiTON  AND  RELATED  LUMINESCENCE  PHENuMENA  THaT 
OCCUR  NEAR  The  band  edge  OF  a  SEMICONDUCTOR  are 
D  l  SlUSSc.0  ANO  COMPARED  WITH  THE  ABSORPTION  sPECTRUH. 
(AUTHOR)  IU) 
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HICHOWAtiE  ACOUSTIC  DELAY  LINE  AND  RELaTEO  ACTIVE 
DEVICES.  (U) 

UUL  6  4  ISVP 

contract:  afjo  *u2  3u?6 

PkOj:  sS78 

Task:  ss/ao2 

MuNITuR:  RmDC  ,  TuR&R  2*46 

UNCLASSIFIED  REPORT 
SuPPLcHENTARY  NOTtJ 

descriptors:  i*oelay  lines,  microwave  fRemuEncy), 
(•acoustic  equipment,  semiconductor  devices).  (*cadmium 

COMPOUNDS,  SULFIDES),  ELtC TRUACOUST I C  TRANSDUCERS, 

ENF.RuY  CONVERSION,  S I  N(jL  t  CRYSTALS,  MICROWAVE 
amplifiers,  heat  exchangers,  crystal  Oscillators, 

ELtClROOcS,  NEGATIVE  RESISTANCE  CIRCUITS,  HALL  EFFECT  » 

generators,  phonons,  ultrasonic  radiation  <uj 

Identifiers;  cadmium  sulfiue,  gyratqrs  (ui 

GtNERATIOw  UF  USEFUL  rF  PQWtR  OUTPUTS  IN  CDs 
CRYSTALS  <v A S  DEMONSTRATED  with  OUTPUTS  UP  To  ISA  MW 
AT  THE  TERMINALS  wIThoUT  THE  NEED  FUR  TRANSDUCERS  * 

HIGH  EFFICIENCY  <3  UB  CONVERSION  LOSS) 

DIFFUSIUN  LAYER  INTEGRAL  TRANSDUCERS  WERE  ACHIEVED  lN 

ultra  high  purity  cds  crystals,  feasibility  of 

CUMPLETt  FUNCTIONAL  DEVICES  FrOM  A  SInGlE  CRYSTAL  OF 

material  was  Shown  with  integral  delay  lines  and 
amplifiers,  the  use  of  thermal  heat  sinks  and 

PROPER  uHglCE  OF  CRYSTAL  GEOMETRY  WERE  SHyW.g  yO 
OVERCOME  M03T  OF  THE  OBSTACLES  TO  ACHIEVEMENT  OF 
CONTINUOUS  OPERATION  qF  E LE C Tr 0 AC UUS T I C  devices, 
initial  Results  included  satisfactory  operation  of 
a  cos  oscillator  at  a  outy  factor  greater  Than 
O.l.  EFFORTS  were  CONTINUED  with  SIGNIFICANT 
RESULTS  IN  The  general  areas  of  mure  efficient 
ELECTRlC/ACUUSTlC  TRANSDUCERS,  SUJTABuE  DRIFT  FIELD 
ELECTRODES  ANO  NEGATIVE  RESISTANCE  ELEMENTS  AND 
CIRCUITS.  (AUTHOR)  (U) 
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HADlATluN  DAMAGt  IN  SOLIDS:  COMPILATION  OK 

ABSTRACTS.  <UJ 

DESCRIPTIVE  NOTE;  SURVEYS  OF  SOVIET-BLOC  SCIENTIFIC 
AND  TECHNICAL  HTE«ATo«E  (REPT.  NO.  1). 

AUG  M  RoP 
RtPT.  NO.  ATu-P-<,R-SU 

unclassified  report 


Descriptors:  i *schi conductors ,  radiation  damage), 

(•crystals,  radiation  damage),  (•radiation  damage, 
matemalj),  (•abstracting,  radiation  damage),  silicon. 

GERMANIUM,  CADMIUM  COMPOUNDS,  SULFIDES,  SELENIDES, 

indium  alloys,  antimony  alloys,  gallium  alloys,  arsenic 
alloys,  MAGNLSIUM  compounds,  zinc  compounds,  titanatES, 
ALKALI  MtTAL  COMPOUNDS,  HALIDES,  POTASalDM  C&MPOu.wS, 

nitrates,  phosphate  glass,  uuakTZ,  polymers,  salts, 

DIELECTRICS,  USSR  (U) 

Identifiers;  cadmium  suufioe,  cadmium  selemde,  indium 

ANTIMONIOE,  GALLIUM  ARSENIDE,  MAGNESIUM  TITANATES, 

ZINC  TlTANATtS  »U) 

AbSTRAClS  ON  RADIATION  DAMAGE  IN  SEMICONDUCTORS 
(SILICON,  GtRMANluM,  CADMIUM  SULFIDE,  CADMluM 
StLENlOt,  INDIUM  ANTImOnIDE,  AND  GALLIUM  aHSEnIDFM 
IONIC  CRYSTALS  (AL<ALI  HALloES,  MAGNESIUM  AnD  ZINC 
TITANATtSiJ  ANO  OTHER  MATERIALS  (COVALENT,  OTHER 
CKYbTALuIimE  ,  AND  AMORPHOUS  SUBSTANCES).  <U) 
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WEST INGHOySfc  ELECTRIC  CURP  ELMIRA  N  Y 

APPlICAYION  OF  OUHT  aNU  IMAGE  INTENSIFICATION.  iUl 

DESCRIPTIVE  NUTfc!  MONTHLY  TECHNICAL  LNolNEtHlNo  I'  F.  u  T  ♦  NO. 
7,  1-31  JAN  6H  , 

F  Ed  6R  7  P  S  ZE  Pt  S  1  .  Z  <  SThORNTuN.m,  A.  ! 

L  A  K  E  ,  H  »  £ .  H.  ! 

contract:  N61339  innu 

unclassified  report 

Supplementary  note:  see  also  au-60j  s26» 
descriptors:  t  •  i  n  a  g  e  inTensifiersielectronici  , 

FREPaRAT ION) ,  (^PHOTOELECTRIC  MATERIALS.  IMAtaE 
INTENSlPIERS  (ELECTRONIC  I ) ,  ( *LUrt  I  NESCtNCE  .  jMAGt 

INTENSIFUkS  (ELECTRONIC)),  PLASTICS.  CAPACITANCE. 

laminates,  photoconductivity,  puaders,  photoelectric 
CELLS  (SEMICONDUCTOR) ,  cadmium  compounds,  sUlFiols. 

LIGHT,  INTENSITY,  BRIGHTNESS.  FIlMS,  ZINC  COMPOUNDS, 
electrical  insulation,  silicon  compounds,  mOhoxIues, 
magnesium  compounds,  fluorides  <u> 

Identifiers;  cadmium  sulfide.  magnesium  fluohide, 
silicon  MOnOAIQE,  zinc  sulfide  (U) 

THE  EFFECT  UF  DIFFERENT  PLASTIC  MATERIALS  On  THE 
characteristics,  and  chiefly  ON  THE  CaPACITaNCE  OF 
pc  layers  was  studied,  the  lffect  of  the 
SUBSTRATE  material  rtAS  INVESTIGATED  also,  SEVERAL 
BATCHES  of  PC  PuaDERS  WERE  PREPARED  AND  some  IMAGE 
INTLNSIFIeR  Panels  h£rE  FABRICATED.  A  SIMPLE 
LIGHTMETEh,  USInG  a  linear  (current  vs.  LIGHT 
INTENSITY)  cos  PC  CELL.  FOR  THE  EASY  MEASUREMENT 
OF  LIGHT  INTENSITIES  and  BRIGHTNESSES,  rt AS 
CONSTRUCTED.  IN  THE  EVAPORATED  EL  FILM  PRQGWAM 
The  EFFECT  OF  an  insulating  FILM  ON  EITHER  or  BUTh 
SIDES  OF  THE  EL  FlLH  «AS  STUDIED.  (AU(HuR)  <U) 
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MARSHA*  CHEMICAL  CO  CLEVELAND  OhIO 

INVESTIGATION  OF  THIN  FILM  CADMIUM  SUlFIDE  SOLAR 
CELLS*  iui 

DESCRIPTIVE  NOTE:  yUARTEHLY  TECHNICAL  PROGRESS  KEPT.  NO, 
3,  16  ha Y-2S  AUG  64, 

AUG  6H  HP  SCHAEFER.J.  C.  ShUMRICKiR.  J*  * 

BELT , H •  F >  ; 

Contract:  afJ3  ais  U4a 

Proj:  a  i  7  3 

Task:  b173ui ,817332 

UNCLASSIFIED  REPORT 

supplementary  noTc:  see  also  ao-aoi  rsv. 

OtSCKIPTONS:  (*SuLAR  CELLS,  FILMS),  (»cADMIUm  cUmPOUnOS, 

SULFIDES),  ENERGY  CONVERSION,  BATTERIES  ANo  COMPONENTS , 
ELECTROPLATING,  vaPOK  plating,  degradation,  CHEMICAL 
milling,  COPPER  COMPOUNDS,  CHLORIDES,  SILICON  COMPOUNDS, 
MONOXIDES,  SURFACE  PROPERTIES,  EFFECTIVENESS  <U) 

IDENTIFIERS;  THIn  FILMS  <M) 

THE  DEGRADATION  of  ELEC TROPLA rEO  CELLS  HAS  BEEN 
closely  observed  and  it  has  been  found  that  recovery 
can  Bt  accomplished  under  proper  conditions, 

CHEMICAL  MILLING  OF  THE  SUBSTRATE  IS  AN  EXCELLENT 
MtTHOD  FOR  PRODUCING  HIGH  POWER  Tu  WEIGHT  HaTIO 
CELLS*  FABRICATION  OF  ThE  ONE-HALF  ANu  ONE  SUUARE 

foot  mechanical  sample  arrays  Indicate  improved  total 

AREA  UTILIZATION  FACTORS.  PHOTOVOLTAIC  CELLS  AND 
DIODES  HAVE  BEEN  PREPARED  BY  FIRST  DEPOSITING  A  TmIN 
FILM  OF  CUC L  ON  CDS.  THE  CUCL  WAS 
SUBSEQUENTLY  CONVERTED  TO  CU9.SS5  by  means  OF 
M2S.  OPTICAL  STUDIES  ON  ELECTROPLATED  AND 
CHEMIPLATED  barriers  have  served  TO  CONFIRM  The 
PRESENCE  OF  CU2S  ALONE  UR  MIXED  WITH  CUS. 
thin  layers  of  sio  have  been  UTILIZED  AS  A 
WATER  VAPqR  BARRIER  to  SIGNIFICANTLY  DECREASE 
DEGRADATION  OF  CELLS.  ADDITIONAL  THLOkETICAL  WORK 
HAS  BEEN  PERFORMED  ON  A  HE T LRU JUNC T I  ON  MODtc  OF  THE 
CELu  OPt  K  A  T 1  ON .  IaUIHoR)  IUj 
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G1ANNJN1  CONTROLS  CORP  OUaRTE  CALIF 

BRUSHLESS  PHEClblUN  PU T E N T I OMt T EH .  (U) 

DESCRIPTIVE  NUTE;  INTERIM  DEVELOPMENT  KEPT.  FOR  b  MAY  !? 
JUL  bt. 

JUL  6M  IV 

H  £  P  T  •  NO.  GCL-ER-U6RS- 1 
CONTRACT!  NOBSR91175 

UNCLASSIFIED  REPORT 

SyPPLcMENT  AK  Y  NOTt: 

DESCRIPTORS:  (  *Pg TEN r  I  OMtTERb  .  PHOTOELtCT I VE  EFFECT )  • 

RHOTOCONUOCTI VITY ,  PHOTOELECTRIC  MATERIALS,  CADMIUM 
COMPOUND^ i  SULPHIDES,  PHOTOSENSITIVITY,  MfT*L  FILMS, 
DESIGN,  PRoCtSSlNQ,  VOLTASE  j  ^  * 

Identifiers:  photopotentiometers  ‘u> 

the  purpose  of  the  program  is  to  perform  studies 
leading  To  the  fabrication  of  eight  brushless 

PRECISION  PUTLNT luMETtRS.  A  DETAILED  dESCkIPTjON 
OF  THE  PREPARATION  Of  CADMlOM  SULPHlDt  PHOTOSW I T CH£S 
AND  RESULTS  OF  PRELIMINARY  TESTS  TO  DtT£RMlNE  PROPER 
SEN SIT I  2  I  N  G  TECHNIQUES  ARE  DESCRIBED.  »L5D  INCLUDED 

are  preliminary  results  of  tests  to  determine  a 

CORRELATION  BETmEEN  PHOTOCONDUCTIVITY  and 
PHOTOSENSITIVE  SURFACE  GAP  GEOMETRY.  THE  RESULTS 
Of  THE  TESTS  PERFORMED  TO  DATE,  THAT  ARE  uESCRlBED  In 
The  REPORT.  H  A  V  t  NOT  FURNISHED  ANY  CONCLUSIVE  data,  IU) 
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SEMICONDUCTOR  DEVICE  CONNcEPTS.  (U) 

descriptive  note:  scientific  kept*  no.  e, 

AUG  6R  6  6  P  WOODBUR  Y  ,  H .  H.  •  A  V  t  N  ,  M  «  I 

KENNICOIT.P.  R.  { H ALL  *  R  .  N.  ! 

Contract:  afi9  6^3  3*9 
PkOj:  H6U8 

Task:  hwuBuS 

monitur;  afckl  ,  6H  702 

UNCLASSIFIED  report 

supplementary  NOTt:  a  portion  of  the  original  document 
contains  finl  detail  which  may  make  heading  of  photocopy 

DIFFICULT,  also  see  AD-603  7BJ. 

descriptors;  < *slm i conductor  devicces,  scientific 

RESEARCH),  (*LAScRS*  DESIGN)*  SOLUBILITY,  DIFFUSION, 
SINGLE  CRYSTALS,  IMPURITIES*  CADMIUM  CUMPOUNuS, 

SULFIDES,  COPPER,  SILVER*  ZINC  COMPOUNDS,  SElENIum 

COMPOUNDS,  ELECTRICAL  PROPERTIES,  FREQUENCY 

MODUlaTIUN  (U) 

stuuils  on  The  systems  cds:cu  and  cds;ag 

Have  LEU  TO  THE  FOLLOWING  RESULTS!  COPPER  AND  Ag 
diffuse  very  rafioly  iN  CDS  EVEN  BELO**  SOuC; 

THE  SEGhEqATiON  COEFFICIENT  OF  AG  FOR  CDS;CU 
CHANGES  FkOM  S  a  10  TO  THE  7  T  H  POAEh  TO  , uU  I  between 
suo  and  luuuc;  anu.  the  solubility  OF  Ah  IN 
CDS  DEPtNoS  STRUNGLY  ON  THE  PARTIAL  PRESSURE  OF 
CO  OVER  The  CRYSTAL,  the  EFFECT  OF  IMPURITIES  On 
The  ELECTRICAL  CHARACTERISTICS  OF  ZNSfc  single 
CRYSTALS  ARE  INVESTIGATED  BY  HALL  EFFECT  STUDIES 
COUPLED  WITH  mass  spectrometr I C  MEASUREMENTS. 
CONSIDERABLE  DIFFERENCES  IN  THE  IMPURITY  sPtCTRUM 
AS  *ELL  AS  THE  tLECTRlCAL  BEHAVIOR  OF  The  crystals 
were  founu  Iq  eaist  depending  on  the  starting 

MATERIALS,  f  HE  CRYSTAL  GROWTH  METHOD,  AND  The 
PURIFICATION  TECHNIQUES  USED.  A  JUNCTION  L*SER 
STRUCTURE  CAPABLE  OF  FREQUENCY  MODULATION  IS 
discussed,  FREQUENCY  DEVIATIONS  OF  THE  ORDER  of 
1U0  GC  AT  MODULATION  FREQUENCIES  OF  S  t  V  E  R  A  L  GC 
APPEAR  REASONABLE.  MODULATION  SIGNALS  Of  ZOu  volts 
peak-to-peak  are  required  into  a  load  consisting  uf  a 
PURE  CAPACITY  of  a  fraction  of  A  PF,  (U) 
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AIK  FORCE  INST  UF  TECH  A R 1 &H T -P A T 1 EK SUN  AFB  OHJU 
EAPEKIHtNTAL  INVESTIGATION  OF  CURRENT  LlMlTjNc,  AND 

oscillation  in  CDS.  *U) 

OtSCRlPTlVE  NOTE;  MASTER'S  THF.SlSi 

A  U  G  4*4  77P  GARNER, DAVID  K»  5  K  U  T  T  E  N‘-  U  :,ER  , 

a  U  E  N  T  I  N  A  .  i 

munitor:  afIT  ,  ge/ee/6h  9 

UnCLASSIF  IEu  REPORT 

Supplementary  no  t  & ; 

descriptors;  i»caomium  compounds, 

CRYSTALS,  OSCILLATION},  LIMITERS, 
ultrasonic  radiation,  AMPLIFIERS. 

SEMICONDUCTORS 

Identifiers;  cadmium  sulfide 

TrtE  CURRENT  LIMITING  aNU  OSCULATIONS  WHICH  OCCUR 
AmEn  LOrt  RESISTIVITY  CDs  IS  SUBJECTED  To  Hl(,H 
LEVEL  VOLTAUE  Pulses  aR£  EXPERIMENTALLY  INVESTIGATED! 
AND  SEVERAL  THEORIES  PROPOSED  TO  EXPLAIN  THE 
PHENOMENA,  THE  MANUFACTURE  OF  THE  TtST  samples  and 

the  design  of  a  pulse  generator  utilising  a  lumpeo 

ELEMENT  DELAY  LINE  And  A  SILICON  CONTROLLED  RECTJFItR 
ARE  DESCRIBED.  FROM  THE  EXPERIMENTAL  RESULTS,  A 
DEPENDENCE  OF  TnE  FREyUfcNCY  AND  AMPLITUDE  OF  THE 
OSCILLATIONS  ON  THE  APPulEO  VOLTAGE  Is  SHOWN.  Th£ 

theory  ahich  best  explains  the  phenum&na  is  found  tu 
BE  The  TRANSFER  OF  ELECTRONIC  MOMENTUM,  (AUTHOR} 

(U) 


aULFiDES),  (•SINULE 

electric  currents, 

PULSE  GENERATORS, 

IU» 

(U) 
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At  * 

aeP  6 1  llvp  SMITh.kICHard  l.  I 

CuN TRACT!  NOrf-AR-UbAS 

UNCLASSIFIED  REPORT 

SUPPLtMENT AkY  NOTtJ  ALSO  SEE  AD-o02  b72» 

descriptors:  <*moleculaR  electronics,  circuits), 

(  •SEmjCOnOUC I  l  NG  FILMS,  MATERIALS),  (•SEMICONDUCTOR 

devices,  manufacturing  methods),  printed  circuits, 

1 N  TEURA  T  tD  CIRCUITS,  OIELECTRIc  FILMS,  FILMS,  VAPOR 
PLATlNu,  VACUUM  APPAKAfUS,  high  FEMPtRATUftE  RESEARCH, 
UlUDES  (SEMICONDUCTOR),  RADIATION  DAMAGE  ,  TRjUuES, 
AMPLIFIERS,  I  NTErMETALL I C  COMPOUNDS, 

MICROmINI  ATURUaT  ion  (ELECTRONICS)  ,  CAUMIUM  cOmPUUnuS, 
SElENIUEj,  SULFIDES,  TeLLURIUES,  zinc  aL-LOtS,  gODOLINIOM 
ALLOYS,  UErMaNJUm,  BORqN,  SILICON  COMPuUnds,  NEODV.-tjuM 
COMPOUND},  DYSPRUSIOM  COMPOUNDS  (U) 

identifiers:  thin  films  (uj 

the  comment  emphasis  jn  the  area  of  materials 
RtStARCH  is  ON  SEMICONDUCTING  ANO  DIElECTkIc  FILMS 
for  HIGHTEMPERATURE  APPLICATION.  SEMICONDUCTING 
and  OIELECTRIC  FILMS  aRE  BEING  DEPOSITED  bY  T  HE  R  '  A  L 
EVAPORATION  in  vacuum,  using  resistance  HEATING  ok 
ELECTRON-bEAM  Bombardment ,  THfc  CHARACTER UAT I  on  OF 
THE  NEOUYn.UM  OaIOE-ThIN  DIELECTRIC  F l LM  STSTEM  AAS 
COMPLc.Tc.D,  AND  tFFOHT  WAS  DIRECTED  TOWARD  FINDING 

another  d i euec Tk i t  film  system  having  not  Only  thl 
HIGm-TEMPeRATURl  ELECTRICAL  STABILITY  of  the 
NEUOYMluM  0 A I DE  system  BUT  ALSO  THE  PmYSICAL 
STABILITY  AT  HIGH  TEMPERATURES  WHICH  THE  LATTER 
5  Y  S  T  E  M  LACKS,  INTENSIVE  WORK  uN  FiELD-EFFECT 
DEVICES  FOR  HIGhTEMPERATURE  CIRCUIT  APPLICATION 
CONTINUES.  TEMPtRATURE  OATA  On  CADMIUM  SELEnIDE 
FIELD-EFFECT  DEVICES  are  being  GAFHLKtD  for  USE  in 

the  oesign  uf  t,ie  operational  amplifier.  kauIaTjon- 
RESlsrANCE  STUDIES  ARE  BEING  CONDUCTED  IN  ACCORDANCE 
WITH  T  Ht  CONTRACTUAL  kEwUIREMENTS.  (U) 
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DESCRIPTIVE  NOTE:  gUARTEHLY  KEPT.  NO.  I .  ifa  AUG-1R  NOV 

6H  , 

NOV  36P  CHAMBERLIN, R.  K.  SbKaKMAN.j.  S. 

I 

Contract:  afj3  ajb  is7b 
pkoj:  dl/3 

Task,  bi/ooi 

unclassified  report 

Soppllment ary  note:  legibility  of  ihis  oocuMtNT  is  in  pant 
unsatisfactory,  reproduction  has  been  made  F hOM  The  best 
available  COPY. 

descriptors:  <*sqlar  cells,  manufacturing  methods), 

{•PHOTOELECTRIC  CELLS  (SEMICONDUCTOR),  M ANuF a C T OH  1 Ni 

methods),  (•semiconducting  films,  sulfidesj,  copper 
COMPOUNDS,  CADMIUM  compounds,  SPRAYS,  uRONZE  ,  STtEu, 

TEST  FACILITIES,  COMPLEX  COMPOUNOS  (U) 

IDENi  -FIERS:  CADMIUM  SuUFIdE,  COPPER  SuLFIdES, 
thin  FILMS  (U) 

THE  REPORT  OISCUSSES  THE  DETAILS  OF  THE  CHEMICAL 
SPRAY  DEPOSITION  TECHnIUUE  THAT  AA5  USED  FOn  THE 
DEPOSITION  Of  The  cos  and  cu  sub  a  s  s'Jb  y 
semiconductor  films,  topics  include  film 
DEPOSITION  TECHNIQUES,  FILM  5TUDIES,  CELL 
FABRICATION,  and  TEST  INSTALLATION,  (U) 
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kept.  no.  ndre-e-36 
Contract:  afm  as2  mbr 
monitor:  afcrl  ,  6h  e 23 

UNCLASSIFIED  report 

Supplementary  note:  legibility  of  this  document  is  in  part 
ONSAl JSFACTORY.  kEPROOuCT I  ON  HAS  BEEN  MAOE  FrOm  The  »EST 
AVAILABLE  COPY. 

descriptors:  i-sulid  state  physics,  acoustics:, 

l *M J CROWAVtS  ,  ULTRASONIC  RADIATION),  (  •  A  C  0  0  3  T  I  C  S  8 
PIEZOELECTRIC  CRYSTALS),  (^ULTRASONIC  KAOIATlON, 
PIEZOELECTRIC  CRYSTALS)!  NETWORKS,  CADMIUM  COMPOUNDS, 
SULFIDES,  HARMONIC  ANALYSIS,  NOISE,  PKUPAGaT *  ON , 
bEMlCONOUCTOKS,  ELECTROMAGNETIC  WAVES,  AMPLIFIERS, 
TRANSDUCERS.  ELECTRONS,  PHONONS,  TRAVEL  I NG-AAVE  TumESi 
OSCILLATION  10) 

IDENTIFIERS:  ELECTROACOUSTICS  (U) 

THE  REPORT  IS  CONCERNEO  iVJTH  STUDIES  IN  MICROWAVE 
ULTRASONICS  AND  ACOUSTU  WAVE  PROPAGATION  In 

piezoelectric  semiconductors.  SATURATION  OUe  TO 

ACOUSTIC  OSCILLATIONS  IN  CAOMjUM  SlJl.PrilOE  HaVE  BEEN 
OBSERVED  EXPERIMENTALLY,  ANO  THE  DRIFT  MObIlITY  OF 
ELECTRONS  IN  The  SAMPLE  HAS  BEEN  DETERMINED  TO  Z1U 
SQUARE  CM/VS  AT  ROOM  TEMPERATURE.  A  NUNLINEaH 
COUPLING  bEIWEEN  ACOUSTIC  #AV£S  AND  ELECTROMAGNETIC 
WAVES  IN  PIEZOELECTRIC  MATERIALS  IS  DESCRIBED,  AND  A* 
EXPERIMENT  FOR  PARAMETRIC  EXCITATION  UF  SUBhAHMONJCS 
IS  OUTLINED*  The  THERMAL  NOISE  uUt  TO  FREE 
CARRIERS  IN  ELECTROACOUSTIC  AMPLIFIERS  IS  CALCULATED* 

THE  EQUIVALENT  nOISE  TEMPERATURE  CAN  oE  MaD£ 
considerably  loaer  than  the  temperature  of  the 
amplifying  crystal,  a  novel  design  of  an  EFFICIENT 
piezoelectric  transducer  for  hypersonic  waves  is 
DESCRIBED,  The  coupler  comprises  a  NUMBER  Of 
PIEZOELECTRIC  DISCS  IN  a  spec  *  F  J  c  ARRANGEMENT  LUCATEO 

i«  The  dap  op  a  reentrant  microwave  cavity. 

(AUTHOR )  l  u  ) 
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OCT  VP  HAUSTED.R.  E.  {"AMPLER*  T.  F.  I 

SEGALCitt.  i 

contract:  afj3  6i&  bzgm 

unclassifilu  report 

Supplementary  NOTt:  this  rept.  includes  appendix: 
PHOTWLUMI NESCENCt  OF  OfiFECT-EXC I  TON  COMPLEXES  IN 
I  I -V I  COMPOUNDS,  SEE  ALSU  AD-601  67H  • 

DESCRIPTORS;  (•SEMICONDUCTORS,  ImPURITIESj,  (•CADMIUM 
ALLOYS,  TELLURIUM  ALLOYS),  (•LUMINESCENCE,  IMPURITIES** 
(•MOLECULAR  SPECTROSCOPY ,  SEMICONDUCTORS),  SINGLE 
CRYSTALS,  cRTSTAL  LATTICES,  ZINC  COMPOUNDS,  SElENIoES, 
SULFIDES,  EHISSIVITY,  FLUORESCENCE,  BAND  SPECTRUM  (U) 

during  the  period  of  this  report  two  areas  of 

RESEARCH  ACTIVITY  HAVE  BEEN  EMPHASUEu#  ATTEMPTS 
TO  PREPARE  COTE  SAMPLES  WITH  BAND-EDGE 
FLUURESLENT  EMISSION  SPECTRA  correlated  WITh  THE 
identity  OF  impurity  aDOITIONS  have  BEEN  SUCCESSFUL* 
a  THEORETICAL  STUDY  OF  the  SHAPE  OF  the  AbSuRPTIOn 
edge  has  been  continued,  in  addition.  Research 
performed  under  this  CONTRACT  has  STIMULATED  A 
theoretical  STUDY  WHICH  has  accounted  FOR  a 
DISCREPANCY  BETWEEN  THEORY  and  EXPERIMENT  On  THE 
TEMPERATURE  dependence  of  the  band  gap  in  cote, 

THE  RESULTS  ON  fc  SUB  G<T)  ARE  SIGNIFICANT  F'OR  A 
NUMBER  OF  OTHER  COMPOUNDS  WHERE  THE  EXISTENCE  OF  A 

similar  problem  is  well  established*  <uj 
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descriptive  note;  interim  engineering  kept.  .,o.  j,  tb 
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CONTRACT  s  aFJ3  6S7  977 l 

UNCLASSIFIED  HEPQkT 

Supplementary  not*;  see  also  ad-r03  ASH* 

OtScRlPTORS;  ( • SEH 1 CONqUC T I NG  FILMS,  PKEP AKAT I  ON  I  , 

(•INTEGRATED  CIRCUITS,  TRANSISTORS),  ( • Tr AuS | S TOR S , 
SEMICONDUCTING  FILMS),  CaOMIUM  COMPOUNDS,  SUuFlOESi 

etched  crystals,  vapor  plating,  lvaporaTors  ,  pentodes* 

CIRCUITS,  ELECTRICAL  PROPERTIES,  T«anS)STOr  AMPLIFIERS, 
BROADBAND,  BANDPASS  AMPLIFIERS,  OSCILLATORS  ID) 

Identifiers?  cadmium  sulfides,  thin  films  iuj 

the  first  part  of  the  report  oiscusseg  some 
problems  of  thin  film  Transistor  itft)  fabrication 
for  the  purpose  of  improving  the  tft  and  to  get  nea 
information  for  improving  the  design  of  folly 
Integrated  thin  film  circuitry,  the  slCond  and 
main  part  of  thl  report  discusses  tme  properties  of 

TFT  IN  COMPARISON  WITH  VACUUM  PENlOOES  ANO  DEFINES 

SOME  REhUIREmEnIS  of  thin  film  CIRCUITRY.  TmE 

SURVEY  leads  to  a  promising  LINEAR  amplifier 

COMBINATION  OF  nlGH  DC  AND  AC  STABILITY,  A  DESIGN 

OF  A  AIDE  BAND  AMPLIFIER  CIRCUIT  BASED  ON  T  h  A  T 

PR  I Nc I PLt  ANO  SOME  MEASUREMENT  RESULTS  ARE  GIVEN.  IU) 
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DESCRIPTIVE  NUTE:  final  kept,  for  1  jUu  62-30  SEP  64, 
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contract:  afiv  6za  1629 
pnoj:  h6ri 
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UNCLASSIFIED  REPORT 
Supplementary  note: 

DESCRIPTORS:  (•COMPUTER  LOGIC.  INTEGRA  (Ey  CIRCUITS). 

(♦INTEGRATED  CIRCUITS,  COMPUTERS).  (•TRANSISTORS, 
MATERIALS),  SEMICONDUCTOR  DEVICES.  PHOTOELECTRIC 
MATERIALS.  CADMIUM  COMPOUNDS.  SUyFlDtS,  TElLURIDES, 
SEMICONDUCTING  FILMS,  VAPOR  PLaTJNg,  EVAPORATION,  AGING 
(MATERIALS)  (U) 

IDENTIFIERS;  CADMIUM  SULFIDE.  CADMIUM  TELLURIDE  (U) 

LARUE  ARRAYS  OF  8 A T CH-F A8R I C A T ED  ACTIVE  ELEMENTS 
PRESENT  a  PKOBLtM  OF  INTERCONNECTIONS.  A  GENERAL 
INTERCONNECTION  SCHEME  #HICH  CAN  fc>E  MODIFIED  AT  ThE 
CUNvENltNcE  OF  THE  USE*  IS  SOUGHT.  AN  AKNaY  OF  128 
InSULATED-GATE  FIELDEFFECT  TRANSISTORS  (IuFET)  OF 
the  metal-oaioe-semiconductor  (mOsj  type  *as 
ASSEMBLtD  TOGETHER  *ITH  PHO T 05ENS I T I  V t  CONTROL  OF 

signal  paths,  sixty-four  of  the  mos  transistors 
act  AS  NOr  LOGIC  gates  WITH  THE  REMAINING  64  MOs 
TRANSISTORS  ACTING  AS  ON-OFF  SAJTCHE5  In  sEkIES 
A I T  H  THt  SIGNAL  PATH,  THESE  LATTER  MOS 
TRANSISTORS  ARE  CONTROLLED  8 Y  PrtOTOSEwS I T l VE  ELEMENTS 
STIMULATED  BY  A  LIGHT  PATTERN,  THt  LIGHT  PATTERN 
IS  GENERATED  BY  holes  IN  a  oata-processing  PUNCHED 
CAPO,  the  photosensitive  elements  in  the  PRESENT 
ARRAY  ARE  CAQMJUM  SULFIDE  PMOTOCONDUC T ORS  FABRICATED 

on  ceramic  plates,  but  extensive  work  was  done  on 

CADMIUM  TELLURIDE  HIGH-vOLTAGE  PHOTOVOLTAIC  FILMS 
INTENDED  FOR  USE  DIRECTLY  ON  THE  SUttSTRATt  OF  THE 
ACTIVE  LOGIC  ELEMENTS.  THE  TEST  ARRAY  FABRICATED 
DEMONSTRATES  HO*  THE  SIGNAL  PaTh  OF  A  COMPUTER  MIGHT 
BE  CONTROLLED  By  A  PUNCHED  CARP  PREPARED  EITHER  BY 
ITS  OWN  OUTPUT  UR  THE  OUTPUT  OF  OTHER  COMPUTERS. 
(AUTHOR)  (U) 
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DESCRIPTORS;  ( *PoTENT I OMtTEKS ,  P HOT  0 1 L t C T R J C  EFFECT). 
PHOTOeuECTR  ic  MATERIALS.  PHOTOSENSITIVITY,  METaL  FILMS, 
SINTERING,  TEmPEHaTUKE,  HEAT-RESISTANT  glass,  CAOMJUM 
COMPOUNDS,  SULFluES,  SELEN 1 DLS  ,  ALUMINUM  COMPOUNDS. 
OXJDtS  (U) 

IuENTIFIERS;  CADMIUM  SuLFlOE,  CADMIUM  sELENIuE. 

ALUMINUM  OX1UES,  PHOTOPOTENTIOMETERS  (U) 

TAO  TECHNIQUES  are  DESCRIBED  FOR  THE  DEPOSITION  OF 
PHOTOSENSITIVE  LAYERS.  ONE  OF  THESE  Is  A  TECHNIQUE 
FOR  SENSITUING  EVAPORATED  LAYERS  OF  CDS  OR 
CUSt  ANU  THt  OTriER  A  TECHNIQUE  FOk  DEPOSITING  A 
RESUNABlE  RtPROyuC  IttLE  LAYER  OF  PHOTOSENSITIVE 
material  for  sintering,  also  included  are 
PRELIMINARY  RESULTS  of  tests  to  determine  a 
CORRELATION  of  PHOTOCONDUCTIVITY  and  gap  gEUMeTRV, 

soMt  measurements  have  been  made  un  tme  linearity 

OF  A  RESISTIVE  STRIP  EQUAL  TO  C 1 RCUMFtRENCE  OF  A 
BRUSHLESS  Potent  IOMETER.  PHOTOCONDUCTIVITY  AS  A 
FUNCTION  OF  SINTERING  TIME  AND  TEMPERATURt  *AS 
STUDIED  ANO  SHOWED  that  THERE  IS  NO  APPARENT 
CORRELATION.  HOaEVER,  PhOTOCOnDUC T OKS  On  A12Q3 

are  statistically  more  sensitive  than  those  on  glass* 

t  u  > 
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Supplementary  note: 

descriptors;  i *photoelectr ic  effect,  stRicoNoucToRsi , 

(•CAOmIUM  COMPOUNDS,  SULFIDES),  MEASUREMENT  •  SINGLE 
CRYSTALS,  EEEcTRUN  TRANSITIONS,  atomic  ENErGt  LEVELS, 
SURFACE  PRoPERTltS,  EXcITATIUN,  CONDUCTIVITY,  THEORY, 
QUANTUM  STATISTICS,  EXPERIMENTAL  Data.  TEST  methods  <U) 
Identifiers;  caomium  suefioe  iu> 

PhOToEMISSION  McASURCMEnTS  have  BEEN  made  on  SINGLE 
crystals  of  caomium  suefide  which  v.erl  cleaved  and 
TESTED  IN  HIGH  VACUUM  AT  PHOTON  ENERGIES  BETWEEN  7,2 
AND  II. b  EV.  THE  ELECTRON  AFFINITY  IS  FOUND  To  bE 

<4.8  ev.  additional  measurements  ha vt  uEen  made 

in  AN  EXTENDED  range  FROM  6  TO  21,2  EV  USING 
SURFACES  c  ct  A  V  E  o  IN  AlR  or  in  low  vacuum  ANO  tested 
in  lor  vacuum,  the  apparatus  for  cleaving  and 
measuring  photoemission  is  described,  important 

FEATURES  uF  THE  BANU  STRUCTURE  ARE  DEDUCED  FROM  THE 
ENERGY  UIsTR|BUTION  AND  QUANTUM  YIELD  MEASUREMENTS. 

TWO  CONDUCTION  band  MAXIMA  are  LU.ATEU  about  6*7 
AND  8.2  EV  ABO V t  THE  TOP  OF  THE  VALENCE  BANo. 

TWO  VALENCE  BAND  MAXIMA  ARE  LOCATED  ABOUT  1*2  AND 
9.  *4  EV  BELOrt  T  Mt  TOP  OF  THE  VALENCE  BAND.  THE 
EFFtCTS  UF  SURFACE  CONDITIONS  ON  PHOTOEMISSION  FROM 
cadmium  sulfide  have  been  studied  by  comparing 

MEASUREMENTS  MAuE  on  SAMPLES  CLEAVED  IN  HlGn  VACUUM 
WITH  THE  CORRESPONDING  RESULTS  FROM  SURFACES  PREPARED 
BY  OTHER  TECHNIQUES*  IU> 
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unclassified  REPORT 

SoPPLcMtNTAKY  NO  T  t  J  LIMITED  NUMBER  OF  lOPJeS  CURTAINING 
COLOR  OTHER  THAN  BLACK  ANO  WHITE  ARE  AVAILABLE  UNTIL  STOCK 
is  exhausted,  reproductions  will  &l  made  in  black  and 
m H 1 T L  uNl  T ( 

OtSCRlprOnS!  {*MULECUlaH  ELECTRONICS,  MATERIALS), 
{•SEmiCOnOUCIOR  FILMS,  PREPARATION),  (*ZJNC  COmPuUNDS* 
SULFIOESj,  <*CADmIUM  COMPOUNDS,  SULFIDC.S),  SINGLE 
CRTSTAuS,  HYDROGEN  COMPOUNDS,  SULFIDES#  X-RAY 
OIFFRaCT  ion  analysis,  ELECTRON  diffraction  ANALYSIS, 
tLECTRON  MICROSCOPY,  CRYSTAL  STRUCTURE,  RESISTANCE 
(  ElEC  TR  I  C  Ai.  )  ,  HALL  effect,  DIODES  (SEMICONDUCTOR  j  ,  vapor 
PLAT  I  Nvi  •  COMPOSITE  MATERIALS  10) 

IDENTIFIERS!  TH  J  c  K  FILMS,  CAOMJUM  SULFIDE, 
mYORogEN  5ULFI0E,  ZINC  SULFIDE  <0) 

munucrYjTaLlinE  films  Of  ZINC  SULFIDE  and  Cadmium 
sulfide  2  x  1  cm  in  size  were  prepared  by  reaction  of 
MUNOcRYsTaLLINE  (  UU2  )  ZINC  OR  UOl>  CADMIUM 
surfaces  aith  hydrogen  sulfide,  the  formation  of 

ZINC  SULFIDE  FIlM>  AT  235C  AND  OF  CADMIUM  SoLFluE 
FILMS  at  1 3SC  WAS  monitored  IN  a  SPECIALLY  built 
HIGn-TEMPERATURt  X-RAY  D I FF R AC ToMETER  ATTACHMENT, 

REACTION  TEMPERATURES  AROUNO  300c  PRODUCED 
POLYcRYSTaLUNE  films,  THE  FIlM  THICKNESS  VaKJEu 
FROM  10  To  l 000  A  AND  THE  RATE  OF  GROwTh  FROM  J  TO 
2S0  A  PER  HOUR,  SELECTED  FILMS  WERE  INVESTIGATED 
BY  POLAR  IZED-L InHT  ANq  ELECTRON  MICROSCOPY  ANO  BY  X- 
ray  and  electron  diffraction,  the  hexagonal 
WURTZlTt  STRUCTURE  WAS  FOUND,  ALTHOUGH  ONE  CADMIUM 
sulfide  film  hao  a  different  HEXAGONAL  STRUCTURE. 

FUR  ELECTRICAL  MEASUREMENTS  of  CADMIUM  SULFIDE 
FILMS,  THt  FILMS  *E«E  ISOLATED  BT  COATING  A 1 TH 
LACQUER  AND  DISSOLVING  THE  SUb5TRATE  IN  MERCURY, 

THE  RESISTIVITY  WAS  BETWEEN  0.001  AND  HO  OHh-CM. 

SOME  AREAS  SHOWtO  GOOD  N-TYPE  ASYMMETRICAL  DIODE 
CMARACTtRjST ICS,  (AUTHOR)  106  ,U) 
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proj:  s  s  7  a 
task:  S57au2 

MONITOR:  RaDC  ,  TR-6H-517 

UNCLASSIFIED  report 

Supplementary  not 

descriptors;  1 •tkansduc£rs ,  semiconductor  devices), 
(•ACOUSTIC  EQUIPMENT,  SEMICONDUCTOR  DEVICES), 
(•SEMICONDUCTOR  DEVICES!  TRANSDUCERS).  E L E C T R 0 AC OU 5 T  I  C 
TRANSDUCERS.  FILMS.  VAPOR  PLATINii.  VACUUM  APPARATUS, 
CADMIUM  COMPUUNOS.  SULFIDES.  EPITAXIAL  SRQ«Th. 
piezoelectric  crystals,  quartz,  rad ioFkEuuency 
amplifiers,  ultrasonic  properties,  surface  properties. 

RESONANCE  ,  ZINC  COMPOUNDS,  OXIDES,  VERY  HI(,H  FREquENC*. 
ULTHAHIGM  FREQUEnC/,  SOLID  STATE  PHYSICS,  BROADBAND, 
PHONUNS,  EnERQY  CONVERSION  IU) 

Identifiers:  cadmium  sulfides  (u» 

invest  I  <j  a  T  I  OnS  of  the  six  MAJOR  TRANSDUCER  types 
were  INITIATED  |U  DETERMINE  THE  FEASIBILITY  Of  USING 
Each  TYPE  in  CONTINUOUS  AAVE  (CW)  DtVICtS.  THE 

must  promising  is  tme  Thin  film  transducer  due  to  the 
close  cuntrul  o*  geometric  factors,  exact  control 

OVER  PLACEMENT ,  SIZE  aNU  THICKNESS  CAN  BE  ACHIEVED 
through  Selective  masking  and  proclss  deposition 
RATtS.  MECHANICAL  POLISHING  LIMITS  THt  BONDED 
QUARTZ  TRANSDUCER  TU  A  MAXIMUM  FREQUENCY  OF  1 7  &  MC/ 

SEC.  COMPENSATEy  REGION  TRANSDUCERS  with  2  TO  3  Da 
LOSS  HAVE  Bt£N  CONSTRUCTED  BETWEEN  10  AND  3u  MC/SEC* 

THE  DIFFICULT  GRUrfTrt  PROCESS  wtLL  LIMIT  EPITAXIAL 
TRANSDUCERS  VU  VERY  PRELIMINARY  EXPERIMENTS, 

DEPLETION  LAY IR  TRANSDUCERS  #ILL  BE  ELIMINATED  FROM 

further  investigations  uue  to  the  inability  of  it- 

VI  COMPOUNDS  TO  FORM  P-N  JUNCTIONS.  (AUTHOR) 

(U) 


D  I  V 

(U) 

6  R  , 


107 


UNCLASS  I F I EO 


/ZZZHT 


unclassified 


uot  REPORT  BIBLIOGRAPHY  SEARCH  CUNIROL  Ho.  /UXHl 
AU-61J  U  3  6 

GENERAL  ELELTKIc  CO  SYRACUSE  N  Y 

failure  mechan i smj  at  surfaces  and  interfaces,  (ui 

DESCRIPTIVE  NOTE:  final  WEPT,  for  i  JUL  63-UUG  6R, 
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unclassified  report 

Supplementary  note;  see  also  ad-gob  3 by. 

DtSCR  IpTUKS  :  (•SEMICONDUCTING  films,  surface 
PROPERTIES),  (•SEMICONDUCTOR  DEVICES,  RELIABILITY 
(ELECTRONICS)),  (.FAILURE  (MECHANICS),  SE  h  1  C  ON  0  Uc  T  I  n  G 
FILMS),  TRANSISTORS,  STRESSES,  STORAGE,  AGING 
(MATERIALS),  VOLTAGE,  DEGRADATION,  CONTROLLED 

ATMOSPHERES,  electrical  properties,  temperature, 
surfaces,  humidity,  dates  (circuits),  glass  capacitors* 

DIELECTRICS,  CADMIUM  COMPOUNDS,  SULFJDtS,  SELENIUM, 
SILICON  COMPOUNDS,  OXJOES  (U) 

Identifiers:  field  effect  devices  <ui 

A  STUDY  of  The  AGING  and  FAILURt  CHARACTERISTICS  OF 
THIN  FIlM  FIELD  EFFECT  TR10UE5  A A S  CARRIED  OUT. 
TECHNIQUES  FOR  APPLYING  STRESS  TO  THE  SAMpLE 
DEVICES  U  N  D  t  r  controlled  conditions  wtRt  uEvElOPED 
and  the  resulting  changes  of  the  characieristjcs  ver£ 

MEASURED.  SAMPLES  STORED  UNDER  0R  Y  A«gON  AT  30C 
remained  stable  after  i  year,  an  increase  of  the 
HUMIDITY  to  3U»  CAUSED  a  DECREASE  OF  the  THRESHULU 

voltage,  during  storage  at  a  constant  temperature 
from  sue  to  U2c,  the  Threshold  voltage  increased 
REACHING  a  stable  value  within  a  fe*  days,  DURING 
d . c •  electrical  stress  the  threshold  vOlia&e  either 

DECREASED  OR  INCREASED  REACHING  A  STABLE  VALUE  AT 
CONSTANT  GATE  VULTAGE  AFTER  A  FE#  HUNuREO  HOURS. 

ThEaE  DIFFERENT  FAILURE  MODES  UNDER  ELECTRICAL 
STRESS  COULD  BE  CORRELATED  -VITH  OIFFE*:NC£S  IN  ThE 
SLOW  RELAXATION  CHARACTERIST IC  UF  THE  ■  1  ELD  EFFECI 
conductivity  which  in  turn  was  traced  to  the 

TREATMENT  OF  T  He  SEMICONDUCTOR  SUkFACl  DURING  OEVJCE 
FABRICATION.  THfc  THRESHOLD  VOlTaGE  «AS  THE  ONLY 

parameter  which  appcarEd  to  be  changing  appreciably 
indicating  that  the  changes  wtRE  occurring  at  the 
semiconductor-insulator  inT^rpace.  iauThohi  cuj 
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HARSHAW  CHEMICAL  CO  CLEVELAND  QHlU 

investigation  of  cos  thin-film  solar  cells*  i^i 

DESCRIPTIVE  NOTE :  KEPT,  FOH  NQv  63-DlC  Ah, 

FEd  AS  I2ZP 

contracts  af  soihsi-u^b 
proj:  a  f - a  1 7  j 
Task:  a  i  7  3  u l 

monitur:  afapl  th-as-i 

unclassified  report 

supplementary  notl:  see  also  ad-aqs  H2s* 

DESCRIPTORS;  ( •ScMICUNgUcT ING  FILMS,  SOLAR  CtLLSj, 
(•SOLAR  cells,  FILMS),  (•CAOMIUM  COMPOUNDS,  SULFIDES)* 
ENERGY  CONVERSION,  PLATING*  COPPER  COMPOUNDS,  CHLORIDES, 
vapor  plaTjng,  vacuum  apparatus,  silicon  compounds, 
MONOAIDEa,  DEGRADATION,  SURFACE  PROPERTIES,  RADIATION 
DAMAGE •  cFfELT  1  VENESS  ,  ENVIRONMENTAL  TESTS,  MUlYBDENUH, 
uUARTz,  tantalum,  silicon,  calcium  compounds,  fluorides, 
TITANIUM,  NICKEL  ALLOYS ,  IRON  ALLOYS.  sINGlE 
CRYSTALS  IJJi 

Identifiers:  cadmium  suI-fide,  thin  films  iu> 

research  and  development  of  front  aaLl,  TmIn  film, 

FLE A  I 6Ll ,  LIGHT  WEIGHT  COS  SOLAR  CELLS  MAS 
CONTINUED  AND  DtClOED  IMPROVEMENTS  HAVE  BEEN 
ACCOMPLISHED,  A  ONE  SyUaRE  FOOT  ARRAY  ShO.,5  A 

power  to  meight  ratio  Of  about  3&.o  maTTs/lb.  .wth  an 
overall  AREA  UTILIZATION  factor  Of  OVtR  O.MU.  A 
NEW  CHEMICAL  BARRIER  FORMATION  PROCESS  MAS  DEVELOPED 
PROVIDING  HIGHEk  CELL  EFFICIENCES,  exposure  of 
CELLS  TO  ELECTRON,  PROTON  AND  COBALT  oO  RADIATION 
SriOM  LITTlE  or  NO  DAMAGE*  STUDIES  On  THE  FOrMaTIOn 
OF  THE  CDS  LAVER  INDICATE  A  HIGHER  DEGREE  OF 
PREFERRED  OR  I En  f  a  t i on  AND  CRYSTALLITE  SIZE  AS  TH£ 
SUBSTRATE  TEMPERATURE  INCREASES,  CRYSTALLITES  OF 
UU  MICRON  DIMENSION  WERE  OBSERVED.  OPTICAL 
MEASUREMENTS  ON  THE  P-LaYER  CONFIRM  THE  CONCLUSION 
THAT  THE  BARRIER  LAYER  IS  A  HIGHLY  CONDUCTING  COPPER 
SULFIDE*  QVERLAYERS  OF  SIO  DEPOSITED  uN  THE 
CELL  DECREASE  THE  RATE  OF  WATER  VAPOR  DEGRADATION, 
but  mechanical  imperfect jons  restrict  the  Thickness 
OF  The  DEPOSITED  LAYER.  THEORETICAL  ANALYSIS  OF  THE 
experimental  data  shom  serious  and  probably 
Insurmountable  problems  with  application  uF  either  a 
surface  state  or  trap  model  for  the  cus  solar 

CELL.  (AUTHOR)  (U 
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Supplementary  not*.; 

descriptors:  i •piezoelectric  transducers,  films), 
(•films,  Vapor  plating),  vacuum  apparatus,  cadmium 

COMPOUNDS,  SULFIuES,  ZINC  COMPOUNDS,  PULSE  GENERATORS* 
MlCRUAAVE  fREDUEnCY,  electron  DIFFRACTION  ANALYSIS. 
CRYSlAL  StRUCTURt  (  U  ) 

identifiers:  cadmium  sulfide,  zinc  sulfide,  thin 

FILMS  (0) 

A  NE\*  VAPoR  DEPOSITION  TECHNIQUE  HAS  tiEEN  DEVELOPED 
FOR  THE  PROOUCTION  OF  INSULATING  THIN  FJlm  CDS 
AND  ZNS  PIEZOELECTRIC  TRANSDUCERS.  THESE  HIGH 
efficiency  transducers  HAVE  BEEN  USED  To  GENERATE 
EITHER  SHEAR  OR  CuMPReSSIONAL  AaVES  In  dielectric 
materials  at  frequencies  in  the  gigacycle  Range, 

THE  THICKNESS,  n H I C H  IS  MEASURED  BY  MEANS  OF  A 
QUARTZ  CRYSTAL  n I CRubaL ANCE  ,  IS  CunTRuLlED  TO  PRODUCE 
FILMS  WHICH  OPERATE  AT  THEIR  FUNDAMENTAL  RESONANCE, 

THE  MODt  OF  THE  GENERATED  WAVES  IS  DETERMINED  BY 
THE  orientation  OF  the  driving  electric  FIEuD  •»  1 T  H 
RESPECT  To  the  CRYSTAL  AXES  OF  THE  FIlM  TRANSDUCER. 
(AUTHOR)  lUj 
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BARUS  RtStARCH  LAB  OF  PhYSiCS  BROWN  UNlV  pRuViUtNCE  H 
I 

STUDY  OF  SURFACE  PROPERTIES  OF  A  T  OM  1  C  A  L  L  Y  C  LL  A  N  METAL5* 
ANO  SEMICONDUCTORS.  TU) 

DESCRIPTIVE  NOTE!  PROGRESS  KEPT.  NO.  6,  1  JUn-31  DEC 

64  • 

JAN  6  5j  26  P  FARNSWORTH, H.  E»  ICAMPBtLLiB. 

D .  i 

Contract:  oacb  04samcqu299e 
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Supplementary  note:- 

descriptors:  (•cao'iium  compounds,  sulfides),  t •  s  u  r  f a c t 

PROPERTIES,  UADI UM  COMPOUNDS  )  ,  (^SEMICONDUCTORS*  sjrface 
PROPERTIES),  0  A  Y  GEN  ,  ADSORPTION,  MASS  SPECTROSCOPY, 
CRYSTALS,  X-Ray  DIFFRACTION  ANALYSIS,  (On  bOt-iBAROMENT  , 
CATALYSIS,  ELECTRICAL  PROPERTIES,  metals,  electron 
DIFFRACTION  ANALYSIS  (U) 

Identifiers;  cadium  sulfide  (uj 

OaYGEN  ADSORPTION  ON  THE  (UUOl)  MATTE  SURFACE 
OF  LOS  WAS  tNHANCED  *HEN  AN  INTENSE  LIGHT  *aS 
InCIoENI  ON  THE  CRYSTAL.  A  0  to  5  TuRR-MIN 
OXYuEN  EXPOSURE  in  intense  LIGHT  EXTINGUISHED  The 
DIFFRACTION  pattern,  WHEREAS  A  750  TOkR-MIN 
EXPOSURE  IN  THE  DARK  HAD  LJTTlE  EFFECT  ON  ThE 
pattern,  although  it  caused  a  Slight  uEcreabe  in  the 
CONDUCTIVITY  OF  The  surface,  high  temperature 
HEATING  In  vacuum  (BSUC)  PRODUCED  II1u3) 
thermal  etcm  planes  On  THE  (0001)  MATTE  SURFACE* 
it  was  found  that  the  presence  of  oxygen  before  on 

DURING  THE  LIGHT  EXPOSURE  INCREASED  T HE  EFFECT  Of  THE 
LIGHT.  IT  *  AS  ALSO  FOuNO  THAT  ION  BOMBARDMENT 
INCREASED  THE  DARK  CONDUCTIVITY  AND  GkEaTLY  DECREASED 
THE  EFFECT  UF  AN  INTENSE  LIGHT.  FROM  THESE 
OBSERVATIONS  it  IS  NOTED  THAT  (I)  THE  OBSERVED 
CHANGES  IN  CONDUCTIVITY  TOOK  PLACt  IN  A  REGION  CLOSE 
TO  UR  AT  THE  SURFACE  AS  SUGGESTED  BY  THE  EFFECT  OF 
ION  BOMBARDMENT,  AND  (£)  EXPOSURE  OF  TH£  CRYSTAL 
TO  JXYGtN  AND/OR  AN  INTENSE  LIGHT  DECREASED  ThE 
CONDUCTIVITY  NEAR  ThE  SURFACE,  POSSIBLY  INDICATING 
PrtOT  0 ABsORPT I  ON  OF  VXYGtN.  UNLIKE  THE  (0001) 

MATTE  SURFACE  ThE  (OOUl)  SPECULAR  SURFACE  *AS 
NOT  AFFECTED  BY  EXPOSURE  TO  AN  INTENSE  Ul«Hr, 
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Supplementary  NUTt:  see  also  ad-6Qb  z?j. 

descriptors;  i*SlmicundUctors,  field  theory), 
i  *phutuelecTr  ic  materials,  field  theory),  single 
CRYSTALS,  cRTSTAL  jRUWTH,  CADMIUM  COMPOUNDS,  sulfides. 
LUMINESCENCE,  ELcCTRICaL  PROPERTIES,  ELECTRON  optics. 
UlELtcTRlCS  (U) 

ELECTRO-uPrlCAL  METHOD  FuR  INVESTIGATION  0)  FIELo  AND 
CURRENT  DISTRIBUTIONS  JN  SEMICONDUCTORS  and  layer-like  FIELD 
DISTRIBUTIONS  in  PHOTOcOnDUCTORS. 
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TUNNELING  PROCESSES  ACROSS  THE  CD S£ L E C T R 0 L Y T E 
INTERFACE,  t  U ) 

AUG  6  R  ti  P  (1 A  N  Y  ,  A  .  I 

Contract:  daji  i^rahuobr 
monitor;  arou  ,  rui?:6 

unclassified  report 

Supplementary  note:  puu»  in  journal  uf  phtsics  and 

CHEMISTRY  UF  SOLIDS  V26  PSB7-9S  J96S  (COPIES  AVAILABLE 
ONLY  to  UDC  USERS). 

Descriptors:  («tunnel1nG  (electronics),  cadmium 
COmPUunDS),  (  *C  AdM  I  UM  COMPOUNDS,  SULFIDES),  MELD 
EMISSION,  ELECTROLYTES,  SEMICONDUCTORS,  CRYSTALS, 

SURFACE  PROPERTItS,  SUlFUR  (U) 

Identifiers;  cadmium  sulfide,  schottky  barhiers  (L\ 

the  hIGR-FIELD  oEHAVIOR  of  the  interface  d  e  t  a  e  E  n  A 
CONDUCT  1N(]  Cos  CRYSTAL  AND  A  BLOCKING  ELECTROLYTE 
CuNTaCT  IS  STUDIED  by  The  use  of  PULSc.  TECHNIQUES. 

THE  Ml  TrtOo  EMPLUYEO  IS  VERY  SUITABLE  FOR 
DETERMINING  the  CHARACTERISTICS  OF  THt  SPaCE-CHaRGE 
REGION  AT  The  CRYSTAL  SURFACE.  IN  CONTRAST  TO  T«e 
CASE  OF  D.C.  MEASUREMENTS,  WHERE  BREAkDOaN  OF  THE 
BLOCKINv,  CONTACT  is  not  apparent  up  to  FIELDS  of  at 
LEAST  2*  lO,  000,000  V/Ch,  L  ARtiE  TRANSIENT  CURRENTS 
THROUGH  The  INTtRFACE  ARE  OBSERVED  IN  The  RaNgE  S  X 
1  ,  000  ,  CJuU  TU  1  0  ,  UUO  ,000  V/CM,  THE5F.  CURRENTS  ARE 
ASCRIBED  TO  FIEtO  EMISSION  FROM  SURFACE  STATES  INTO 
THE  CONDUCTION  BAND  OF  THE  COS  C R US T A  * / Y S T AL  . 

THE  SURFACE  STATES  ARE  SHOWN  TO  BE  INTIMATELY 
CURRELAIEO  WITH  t-E CTROl YT I C ALL Y  DEPOSITED  sU^PhuR. 

( AUTHOR )  ( u ) 
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COMPOUNDS,  SULFIDES),  ELECTRICAL  CUNOUV.TANCE,  ELECTRONS, 
PARTIAL  u1FFERENT:aL  EQUATIONS,  INTEGRAL  EQUATIONS, 
MATHEMATICAL  MODElSi  ELECTRIC  CURRENTS,  PHOTuELtCTR  1C 
EFFECT,  INFRARED  RADIATION,  SINGLE  CRYSTALS  (0) 

Identifiers;  cadmium  sulfide,  negative  differential 
conductivity  <U) 

CHARACTERISTIC  u A YERL 1 Nt  FIELD  INHOMOlENEITiES  are 
SHOWN  TO  occur  in  HOMOGENEOUS  SEMICONDUCTORS  IF  The 
decrease  IN  CONDUCTIVITY  is  STRONGER  than  linear  /,iTH 
INCREASING  FIELD,  and  ARE  DISCUSSED  UNDER  A  GENERAL 
ASPECT  IN  a  MODEL  USING  POISSON-  AND  TRANSPORT- 
equations  and  the  fact  that  the  neutral  density  of 

ELECTRONS  A  NO / 0  *  THE  MOBILITY  DECREASES  WITH 
INCREASING  FIELD  STRENGTH.  THE  METHOD  OF 
CHARACTERISTICS  IS  USED  FOR  DISCUSSION  AND  PERMITS  AN 
ANALYSIS  OF  THE  £APER { MtNT  AL  OBSERVATIONS  EaSILT, 
FURTHER  EXPbRIMtNTAL  RESULTS  ABOUT  LAYERL1*E  FIELD 
i nhumogene i r I ES  IN  CDS  CONCERNING  domain-width 
and  field  strengths,  influence  of  optical  t AC  i  t  at  ion 
and  QUENCHING,  and  net  charging  OF  CDS  CRYSTALS 
ARE  GIVtN  AND  SHOn  GOOD  AGREEMENT  WITH  THE  PROPOSED 
THEORY.  UUTHOR)  »U) 
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UNCLASSIFIED  REPORT 

Supplement  ah y  note; 

DESCRIPTORS;  ( • SEM 1 C ONyUc T I NG  FILMS,  ELECTRICAL 
CONDUc T ANCE >  »  I  ’CADMIUM  COMPOUNDS,  SULFIDES),  VAPOH 

plating,  vacuum  apparatus,  heat  treatment,  diffusion 
ATOMIC  ENERGY  LEVELS,  crystal  lattices,  x-ray 
DIFFRACTION  analysis,  DYNAMICS  ‘01 

IDENTIFIERS!  CADMIUM  SULFIDE,  THIN  FILMS  ‘U> 

cadmium  sulfide  thin  films  are  of  interest  for 

VARIOUS  ELECTRONIC  OEvlCE  APPL  I  CAT  I  ON*  *  FILMS 
DEPOSITc.0  UN  COLD  SUBSTRATES  HAVE  HIGH  CONDUCTIVITIES 
UNSUITABLE  FOn  DEVICE  UTILIZATION  AND  MUST  BE  HEaT- 

tkeated  To  improve  their  properties,  this 

INVESTIGATION  Mas  THEREFORE  CONCERNED  *ITH  THE  HUH 
CONDUCTIVITY  ANy  PHENOMENA  RESULTING  FROM  HEAT- 
TREATMENT  TO  ELUCIOATE  THE  MECHANISM  THAT  GIVES  RISE 

to  them,  based  on  kinetic  measurements  made  during 

HEAT-TREATMENT  AND  OTHER  EXPERIMENTS,  IT  IS  CONCLUDED 
THAT  THt  HUH  CONDUCTIVITY  IS  CAUSED  t>Y  A 
NGNSTuICHIOMETRI c  excess  of  cadmium  IN  the  films, 
during  HEaT-TREaTMENT.  the  excess  cadmium  DIFFUSES 
TO  The  FIlM  SURFACE  RhERE  IT  EVAPORATES,  aITH 
DIFFUSION  BE,NG  THE  R A T E - CON TR OLL l NG  MECHANISM. 

ALSO,  THE  AS-OEPOSITED  FILMS  CONTAIN  A  NUMBER  OF 
ELECTRON  TRAPPING  SITES,  MOST  OF  WHICH  ARE  ANNEALED 
OUT  DURING  HEAT  TREATMENT.  I  AUTHOR)  ‘U) 
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I  '4  V  t  S  T  lOAT  1NG  The  EFFECI  OF  GAMMA-RAYS,  X-RAYS  AND 
NEUTRONS  on  ELECTRIC  pHQPERTItS  OP  c  D  S “ SE  A.,0  COSE-SE 
RECTIFYING  systems,  c  U ) 

HAY  6b  bP  T  A  L 1 8  I  , M ,  A,  IaBOULAEV.G.  h. 

* 

I 

Ri.PT  •  NO.  FT0-TT-6R-1  3»9 
Monitor:  TT  •  6S-62i9z 

UNCLASSIFIED  iEPOKT 

Supplementary  nou:  uneoiteo  rough  draft  tkans.  of  mono. 
FOTOELEKTRiCHESKIE  I  OPT 1CHESK IE  YAVLENlYA  V 
POLUPKUVODNIMKH  (PHOTOELECTRIC  AND  OPlIC  PHENOMENA 
IN  SEMICONDUCTORS)  KIEV  1959,  JP, 

DESCRIPTORS;  (•SEMICONDUCTORS,  HAD  I  A  •  I  DaMaGE)  • 
{•CRYSTAL  RECTIFIERS,  PHOTOCONDUCTIVITY', 
(•PHOTOCONDUCTIVITY,  CRYSTAL  RECTIFIERS!,  ( *C  ADM  1  u  M 
COMPOUNDS,  PHOTOCONDUCTIVITY),  GAMMA  RaYS,  LIGhT  , 

A-KAYS,  NEuTRON  BOMBARDMENT,  sulfides, 
selenides.  impurities,  selenium,  electrical 

PROPERTIES,  USSR,  CAUMIUm  ALLOYS,  SELENIUM 

ALLOYS  IUJ 

Identified:  cadmium  selenides,  cadmium 

SULFIDES  (U) 

THE  EFFtCTS  OF  LIGHT,  GAMMA  RaYS,  X-RaYs,  AnD 

NEUTRuNs  aE«E  studied  on  semiconducting  rectifier 
systems  of  Selenium  oopto  cadmium  solfIed  and  cadmium 
SELENIDt.  THE  RtSULTS  INDICATE  THAT  UoANTyM  ENERGY 
OF  KaDIATiON  IS  NOT  RELATED  TO  THE  tFPECTS  (VOLT- 
AMPERE,  VOLT-OHM,  '.OXaMPERE,  ETC.)  PRODUCED.  <U) 
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unclassified  hepOht 

Supplement  ary  NOTti  pub.  in  journal  of  applied 
PHTSICS  V  3r  N  1  2  PJ59U-V  DEC  1963  (CQPltS  NjT  A  V  A  1  L  ABLE 
TO  COC  OR  CLEAR  InGHOUSe  CUSTOMERS)  SUPPORTED  BY 
AERONAUTICAL  RESlAHCH  lab*,  o.  S.  AIR  FORCE* 

Descriptors:  <*kadiation  damage,  semiconductors), 

(•SEMICONDUCTORS,  RADIATION  DAMAGE),  (*GALLlUM 
alloys,  ARSENIC  ALLOYS),  HEAT  TREATMENT* 
RESISTANCE(ELECTRICAL)  ,  ATOMIC  ENERGY  LEVELS, 

NEUTRONS,  LIGHT  TRANSMISSION,  aTTENUAT  i  Of>’ ,  HtAT 

uf  activation,  electrical  properties,  optical 
properties,  tellurium  alloys,  cadmium  alloys, 

SULFIDES,  CAUMIUrt  COMPOUNDS  <U) 

Identifiers;  gallium  arsenide,  cadmium  tellundies, 
CADMIUM  SUlFIOE  IU) 

comparison  uf  the  annealing  properties  of 
KADI  ATIUNINUUCEu  CONDUCTIVITY  CHANGES  IN  gaas 
INDICATES  that  ABOUT  IUs  of  the  Damage  CRtATED  BY 
REACTOR  IRRADIATIONS  ANNEALS  IN  A  MANNER  QUjTe 

SIMILAR  to  but  not  identical  with  that  created  by  i- 
M£V  electrons,  the  remaining  neutron  damage 
requires  much  higher  ANNEALING  temperatures  and  is 
presumed  to  result  FROM  complicated  damage  structures 
CHARACTERISTIC  of  highly  energetic  ANOCK-ON  ATOMS 
(E.G.t  DISORDERED  REGIONS).  HEAVY  NEUTRON 
IRRADIATION  of  either  p-  oh  n-type  gaas  results 
in  VERY  HIGH  RESISTIVITIES  AHJCH  APPEAR  TO  BE 
INFLuENLEo  by  THE  PRESENCE  uf  SlOa  SUhFaCE  STATtS. 
energy  levels  resulting  from  neutron  irradiation 
ARE  ESTIMATE!)  TO  LIE  AT  APPROXIMATELY  0,1  AnO  0.5 
EV  BElOa  the  CONDUCTION  band  and  AT  0.6  EV  ABOVE 
THE  VALtNCE  BAND,  MUOE«ATE  IRRADIATION  OF  GaAS 
BY  FAST  NEUTRONS  GIVES  RISE  TO  A  CONTINUOUS  OPTICAL 
ABSORPTION  SPECTRUM  FOR  WAVELENGTHS  BEYOND  THE 
FUNDAMENTAL  ABSORPTION  EDGE,  WITH  THE  ABSORPTION 
increasing  AS  ThE  inverse  SQUARE  OF  the  AAVELENGTH. 
similar  behavior  occurs  in  cdte  ano  cus 

AFTER  NtUTRON  I  HR  AD  1  AT  1  ON. 
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SUPPLEMENTARY  NQTtl 

descriptors:  (‘Semiconductors,  materials), 

(•CADMIUM  COMPOUNDS,  SULFIDES),  (»ZINC  COMPOUNDS, 

OPTICAL  PROPERT I tS ) i  I*StMICONuUCTlNG  FILMS, 

PHYSICAL  PROPERTIES),  SILVER,  DIFFUSION, 

SOLUBILITY,  IMPURITIES,  SElEnIOES,  TLLLURIdES, 

CRYSTALS,  AB30RP110N  SPECTRUM,  LUMINESCENCE, 
ELECTROLUMINESCENCE,  EmISSIVJTy#  REFLECTION, 
electrical  properties.  gallium  alloys,  arsenic 
alloys,  metal  films  !U) 

Identifiers:  cadmium  sulfides,  cadmium 
selenotklluRioes,  gallium  arsenide  IU) 

The  SOLUBILITY  UF  AG  |N  COS  Was  MEASURED 
BETWEEN  375  AND  9UQC  AND  THE  RESULTS  ARE 
INTERPRETED  to  INDICATE  AT  LEAST  TWO  mND  PROBABLY 
THREE  DIFFERENT  FORMS  Of  AG  JN  CDS,  DIFFUSION 

profiles  were  Obtained  between  sou  and  sooc.  the 

RATt  uF  DIFFUSIuN  OF  AG  SHOWS  A  STRONG 
concentration  dependence  and  is  extremely  rapid  for 
dilute  ag  concentrations,  the  profiles  are 
oiscussto  in  terms  of  three  independent  steps  in  the 
INCORPORATION  OF  AG  IN  CDS.  OPTICAL  ABSOHPTlON 
OF  ZNSE-X  Ttl-X  CRYSTALS  IN  THE  BANU  EDGE 
REGION  and  their  emission  CHARACTERISTICS  under 
PHOTOLUMInESCENI  and  ELECTROLUMINESCENT  EXCITATION 
WERE  EXAMlNtO.  ThE  EXISTENCE  OF  A  MINIMUM  IN  THE 
BANU  GAPCOMPOSI TION  RELATIONSHIP  nAS  CONFIRMED* 
CUNbluERAoLt  BROADENING  OF  T  Hi  BAND  EDGE  PROPERTIES 
WAS  OBSERVED  IN  BOTH  ABSORPTION  AND  EMISSION  FOR  THt 
COMPOSITION  R  AN  v»E  OF  Q.U9  <  X  <  OR  ■  0.90.  P-N 
JUNCTIONS  FABRICATED  FROM  ZNStU.36  IEU.64 
CRYSTALS  DEMONSTRATED  EXTERNAL  UUaNTUM  EFFICIENCIES 
OF  2.4*  WITH  THt  MAJOR  PEAK  OF  THE 
eleltkolum inescence  spectrum  at  2.0  EV* 
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MOLT1PHUNQN  PKOutSStS  IN  THt  PHOT OCUNUUCT \ V 1 T Y  OF 

caohiuh  sulfide  ano  cadmium  slllniul  single 

CRYSTALS.  IUJ 

OtSCRlPTlVE  NOTE!  MASTER'S  THESIS, 

mak  6b  tt/P  bLLL, JAMES  ALBlRT  i 

RtPT.  NO,  GSP-6SA 

UNCLASSIFIED  REPORT 

Supplementary  not t ; 

DESCRIPTORS;  (•PHOTOCONDUCTIVITY,  CADMIUM 
(.OmPUUNDS),  (*CADM1UM  COMPOUNDS  o 
PHOTOCONDUCTIVITY),  (*SUlF10ES,  CADMIUM 
COMPOUNDS),  (•SELENIUES,  CADMIUM  COMPOUNDS)* 

(•SINGLE  CRYSTALS,  CADMIUM  COMPOUNDS),  CRYOGENICS, 

phonons,  measurement,  semiconductors,  electric 

CURRENTS,  COSTAL  LATTICES,  ATOMIC  ENERGY  LEVELS, 

electron  transitions,  excitation  <u» 

Identifiers;  cadmium  sulfide,  cadmium  selEnIuE, 
multiphonon  process  iuj 

the  PHOTOCONDUCTIVITY  Of  single  crystals  OF  CDS 
and  cost  itAa  investigated  at  r.ik  to  ascertain 
whether  The  multiphonon  process  dues  cXist  in 
COSE,  TO  PROVIDE  ADDITIONAL  EVIDENCE  UF  THIS 
previously  observed  phenomenon  in  cos,  and  to 
show  that  similar  electron  anu  phonon  processes  were 

RESPONSIBLE  FOR  the  MULTIPHONUN  PROCESS  in  bOTH 
CRYSTALS,  PHOTOCONDUCTIVITY  W*S  INDUCED  *ITh 
MUNOchRUMaT 1c  LIGHT  PROVIDED  BY  A  lUOU  WATT  TUNGSTEN 
SOURCE  COUPLED  WITH  A  GRATING  MONOCHROMATOR ,  THE 

photocukrents  were  measured  BY  A  variable 

ELECTROMETER  ANu  SIMULTANEOUSLY  PLOTTED  AGAINST 
EXCITING  PHOTON  ENERGIES  by  AN  X-r  RECORDER, 

ANALYSIS  OF  DATA  HAS  INDICATED  THAT  THE  MULTIPHONON 
PROCESS  DOES  EXIST  IN  COSE  and  that  THE 
mulTiphunon  process  in  both  cos  and  cuse  can 

BE  ATTRIBUTED  TU  SIMILAR  ELECTRON  AND  PHONON 

processes,  it  was  observed  in  the  cost  data 

THAI  BOTH  free  CXCITON  aNO  BOUND  EXCIlON  STATES  COULD 

act  as  recombination  centers  for  the  mUltjPhOnOn 

PROCESS!  ONLY  FREE  EXcITOnS  SEEMED  TO  DO  SO  IN 

CDS.  (AUTHOR)  !U) 
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LENGTH  CHANGE  M  fc  A  SU  H  E  ITE  N  T  S  UF  ElEcTROn  IRRADIATED 
CADMIUM  SULFIDE  IN  THt  tN£RGY  RaNGE  2/S-9.1S  K£  V  .  <U) 

DtiCRlPnvE  NUTE!  MASTER'S  THESIS, 

JON  6  S  7  J  P  RICHARD, STEPHEN  PIERCE  ! 

RtPT*  NO.  GSP-ASc 

UNCLASSIFIED  KEPOHT 

supplementary  not&  : 

descriptors:  i*s*ngle  crystals,  electron 

BOMBARDMENT  I  ,  (•CADMIUM  COMPOUNDS,  SULFIDES), 

(•ELECTRON  BOMBARDMENT,  SINGLE  crystals),  CRYSTAL 
lattice  uEFECTS,  IMPURITIES,  CKTOGtNICS, 

TEMPERATURE,  SEMICONDUCTORS,  sulfur, 

DEFORMATION,  MEASUREMENT  iuj 

Iuentifieks:  cadmium  sulfioe 

single  l  r  Y  5  t  a  l  CAOMIUm  sulfide  WAS  BOMBARDED  with 
27&-9JS  key  ELECTRONS  PROM  A  VAN  DE  GRAAFF 

accelerator  and  the  change  in  length  was  observed  at 
ROOM  (295*)  and  LIQUID  NITROGEN  I77K) 
temperatures,  the  crystal  showed  a  barely 
DETECTABLE  CHANGE  in  LENGTH,  (-S.7  ■  /.<>>  X  lu  TO 
THE  MINUS  22N0  POWER  PER  ELECTRON  PER  Sy  c*.  WHEN 
BOMBARDED  WITH  tLECTRoNS  bELOw  THE  CADMIUM 
DISPLACEMENT  T  Hr(E  SHULU  AT  29SK.  ABOVE  The  CADMIUM 

threshold  an  initial  contraction  not  predicted  by  the 
simple  displacement  theory  of  The  order  of  i-6.u 
X  O.OUl)  WAa  observed,  after  the  initial 
contraction,  at  sso  kev  the  length  change  was  (♦ 

1. 0-9.0)  X  10  To  THE  MINUS  23RD  POWER  PER 
ELELTRON  PER  SQ  CM,  WHILE  AT  75b  AND  Y35  KEv,  The 
LENGTH  CHANGES  *£R£  (+N.A-1.5)  X  10  TU  THE 
MINUS  22Nd  POWEk  p£R  ELECTRON  PER  SO  CM  AND  (-1.5- 
2.6)  A  10  TU  THt  MINUS  22N0  POWER  PER  ELECTRON  PER 
Sy  CM,  RESPECTIVELY.  THESE  LENGTH  CHANGtS  SHOW  The 
EFFECT  uF  AN  ANr, EALINg  STAGE  WHICH  BECOMES  DOMINANT 
AT  LARGE  concentrations  OF  displaced  cadmium  atoms, 

THE  77*  BOMBARDMENTS  aT  275  AnO  755  KtV  ShO* 

CONTRACTIONS  OF  (-1.8-0, 6)  X  ID  TO  THE  MINUS 
22NU  POWER  PER  LLECTRoN  PER  Sy  CM  AND  (-2.V-I.3) 

X  1U  TO  The  minus  2 1  ST  POWER  PER  ELtCIRON  PER  SG  CM, 
respectively,  which  are  postulateu  as  caused  by  the 

•  0IFFUS1UN  OF  INTERSTITIALS  THROUGH  THt  LATTICE  AND 
The  SUBBEyUtNT  ACCUMULATION  OF  VACANCIES. 
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MEASUREMENT  OF  tLECTRuN  FREE  LIFETIME  AND  TRAPPING 
factor  IN  HIGH  PURITY  CADMIUM  SULFIDE,  CADMIUM 
SULF I OE/SElLN J Dfc  AND  CADMIUM  5ELENIDE  USING  THE 
MtlTrtOU  OF  ULTHAsONlC  AMPLIFICATION,  IU) 

Descriptive  notes  master’s  thesis, 

mar  6b  9  VP  KRAAtTZ, BARTON  S 

RtPT.  NO.  SP/PH/6S-I3 

Unclassified  report 
SuPPLtMtN TAH Y  notes 

descriptors:  i *stMi conductors,  transport 

PROPERTIES),  I *C  ADM  I UM  COMPOUNDS*  1 R ANsPoRT 
PRuPtRTItS),  I«SUlF10ESi  TRANSPORT  PROPERTIES), 

(•SELENIOES,  TRANSPORT  PROPERTIES),  TtbT  MtT  hOdS , 

ultrasunic  radiation,  electron  transitions, 
stresses,  mechanical  WAVES,  SINGLE  CRYSTALS, 

OXIDES,  CRYSTAL  uRQWTH,  PHO T QC 0 NDUc T  I  V  l  T Y  , 
absorption,  PROPAGATION,  attenuation, 

AMPLIFIERS,  hall  EFFECT*  ACOUSTICS,  C  A  0  H I U  M 
alloys.  SElENIOM  ALLOYS  <  U ) 

Identifiers:  cadmium  sellnidls,  cadmium 

SULFIDES  (U) 

cadmium  sulfide,  cadmium  sulf i de/selen ioe ,  and 
CADMIUM  SELLNIDt  WERE  STUDIED  IN  AN  EFFORT  TO  ARRIVE 

AT  ESTIMATES  of  several  electron  transport 
parameters.  ELECTRON  FRtE  LIFETIMES,  TRAPPING 
factors,  and  effective  drift  mobility  were  all 

DEDUCED  FROM  DIRECT  MEASUREMENT  OF  THE  VARIATION  OF 

stress  rave  gain  with  applied  electric  field  and 

HALL  MOBILITY.  ATTEMPTS  TO  ISOLATE  THE 

CHARAC TER  I  ST  ic  tNERGY  LEVEL  STRUCTURE  OF  HIGH  QUALITY 

AMPLlFItR  CRYSTALS  WERE  MADE  BY  MEANS  OF 

photoconductivity  ano  absorption  measurements  at  both 
77k  ano  juok,  These  methods,  jn  general,  failed 
TO  INDICATE  any  PECULIARITIES  Which  CuULD  Bt  readily 
CORRELATED  WITH  AMPLIFIER  performance,  the  one 
EXCEPTION,  A  SAMPLE  OF  COS  COMPENSATED  IN 
SELENIUM,  SHOWED  a  severe  DECREASE  IN  SLOPE  AND  A 
BROADENING  of  The  PRIMARY  ABSORPTION  edge,  DURING 
ATTEMPTS  to  COMPENSATE  COS  IN  FLOWING  OXYGEN,  IT 
WAS  DISCOVERED  That  3  MM,  CUBIC  CRYSTALS  FORMED  On 
THAT  PORTION  OF  THE  CDS  DIRECTLY  EXPOSED  TO  THE 

oxygen  source,  x-ray  pOwoer  measurements  confirmed 

ThAT  THESE  CRYSTALS  WERE  COO.  Ui ) 
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unclassified  report 
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(•CADMIUM  COMPOUNDS,  PHOTOCONDUCTIVITY), 

(•SUuFIDES,  CADMIUM  COMPOUNDS),  OSCILLATION, 

SINGLE  CRYSTALS,  aTOMR  ENERGY  LEVELS,  ELECTRON 
TRANSITIONS,  PHOTONS,  ENtRfiV  »  CRYOGENICS  (U) 

Identifiers:  cadmium  sulfide  (uj 

A  DISLUoSlON  IS  PRESENTED  OF  PERIODIC  OSCILLATIONS 
OK  (HE  PHOTucONuOCTI V1TY  IN  THE  IMPURITY  REGION  HAOE 
AT  N  K  UN  SELECTED  CDS  SINGLE  CRYSTAL*.  C  0  » 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  Nu.  SiZlHT 
Ad-617  12b 

CINCINNATI  UNI  V  OHIO 

EACITON  STRUCTURE  IN  PHOTOCONDUCTIVITY  OF  CDS,  CDSE, 

AND  CUSISE  SJNGLt  CRYSTALS  ■  (U) 

descriptive  nute:  reviled  eo», 

jul  63  iup  park.y.  St  :keynolos,d,  c.  i 

monitor:  arl  •  ws-sw 

unclassified  report 

supplementary  NOTt:  pub*  in  physical  RlView  V132  N6 
P2H5U-7  dec  is  l  y  6  3  (COPIES  NOT  AVAILABLE  TO  DOC  OR 
CLEARINGHOUSE  CUSTOMERS)  REVISION  UF  MANUSCRIPT 
SUBMITTED  2*4  JUN  63. 

descriptors:  (*cadmium  compounds, 

PHOTOCONDUCTIVITY),  <*CADMIUM  ALLOYS, 

PHOTOCONDUCTIVITY) ,  ( *S 1 NGLE  CRYSTALS,  CADMIUM 
COMPOUNDS),  1*PhOTOCONDUcTJ V1TY,  C  R  Y QG t.N  I  C S  )  , 
SEMICONDUCTORS,  SELENIUM  ALLOYS,  SUlFIdES,  ATOMIC 
energy  levels,  ELECTRON  TRANSITIONS,  EXCITATION, 
inte*metall1 u  compounds,  ground  state,  solid 
solutjuns,  absorption  SPECTRUM  (U) 

IuEnTIFIEHS:  CAOMIUM  SuLFIDE,  CADMIUM  SElENIdE  !U) 

E  X  C I T  uN-L I K  t  STRUCTURE  HAS  BEEN  OBSERVED  IN  ThL 
PHOTOCONDUC r I VE  SPECTRAL  RESPONSE  CURVES  of  CDS, 

CDSE,  AND  CDS : St  SINGLE  CRYSTALS  AT  77  AND 

R.2K,  IT  IS  OBSERVED  TH*T  A  NUMBER  OF  PEAKS  IN  The 

PHOTOCGhDUCTIVITY  SPECTRA  OF  CDS  AND  COSE 

correspond  to  the  eaciton  spectra  identified  by  or  *f.« 

OPTICAL  MEASUREMENTS,  IN  CDS  THE 

photoconductivity  peaks  corresponding  to  n  ■  i ,  2, 

3  STATES  and  THt  SERIES  LIMIT  OF  THE  l*CITOn  FROM  THE 

first  and  second  valence  bands  and  the  ground  state 

Of  the  EACITON  ASSOCIATED  «ith  THE  THIRD  valence  band 
WERE  OBSERVEO*  FOR  CDSE  '.HE  PEAKS  CORRESPONDING 
TO  THE  N  •  l,  2,  3  STATES  OF  THE  EXCITON  FROM  THE 
FIRST  AND  SECOND  VALENCE  BANDS  WERE  IDENTIFIED. 

ONLY  THE  GROUND  STATE  WAS  IDENTIFIED  JN  THE  SOLID 
SOLUTIONS,  ASSIGNMENT  OF  THE  OBSERVED 

photoconductivity  peaks  was  carried  out  by  observing 

OPTICAL  SELECTION  RULES  IN  POLARISED  LIGHT*  WITHIN 
A  GIVEN  SERIES  THE  PEAKS  FORM  NEARLY  M YOROOtN-L  I KE 
ENERGY  bPACINGS,  ANO  |T  JS  OBSERVED  ThAT  the  eaciton 
ABSORPTION  LINES  ALWAYS  CORRESPONDED  to  Ph'OTOcUKRENT 
MAXIMA.  (AUTHOP'  (U) 
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DDC  HEPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ULH  T 
Ao-617  6VJ 

HUGHES  AIRCRAFT  CO  FULLtRTON  CALIF 

IMPHOVEU  DECAY  LINE  TtCrtN  1  CUES  STUDY.  <U) 

DESCRIPTIVE  NOTE}  FINAL  KEfT. 

MAY  6b  8  <i  P 

RtPT.  NO.  FR-65-1M-Q10 
Contract:  aF3q  6uz  3M7M 
phoj:  a  f “R  bO  6 

MONITOR:  R ADC  ,  TK-bb-Rb 

UNCLASSJF1EU  report 
supplementary  note: 

descriptors:  ( *oel at  lineSi  pulse  compression)  , 

(•PULSE  COMPRESSION,  delay  LINES).  BANDWIDTH, 
TRANSDUCERS.  HIGh  FREQUENCY.  FILMS,  YTTRIUM, 

(PON.  GARNET,  CAUMIUM  COMPOUNDS.  SULFIuES  ( U ) 

Identifiers:  cadmium  sulfide  <uj 

DISPERSIVE  delay  LINES  ARE  A  VERY  STAbLE  ANU 
RELIABLE  PUlSE  COMPRESSION  TECHNIwUt.  AS  A  RESULT 
OF  INCREASEU  REwUIREMENTS  PLACED  ON  PULSE  COMPRESSION 
systems  such  as  bandwidth,  and  time-bandwidth 

PRODUCTS,  DISPERSIVE  DELAY  LINE  TECHNIQUES  must 
IMPROVED.  IMPROVED  DISPERSIVE  DELAY  LINE 
TECHNOLOGY  AS  APPLIED  To  PULSE  COMPRESSION  SYbTtMS 
WAS  INVESTIGATED.  HIGHER  FREQUENCY  OF  OPERATION, 
bhoaoeR  baNowiotm  and  greater  ease  of  Fabrication 
WERE  THt  PRIMARY  AREAS  OF  INTEREST,  TWO  DISPERSIVE 
DELAY  LINE  CONFIGURATIONS  WERE  INVESTIGATED,  the 
FIRST  CONFIGURATION  WAS  A  TECHNIQUE  BaSED  On  THE 
DISPERSIVE  CHARACTERISTIC  WHICH  RESULIS  FROM  ELASTIC 
WAVES  PROPAGATING  IN  THIN  METAL  STRIPS,  AND  ThE 
SECOND  CONFIGURATION  WAS  BASED  ON  SLOW  WAVE 
PROPAGATION  IN  A  YTTRIUM  IRON  GARNET*  AN 
INVESTIGATION  WAS  UNDERTAKEN  TO  DETERMINE  A  HIGHLY 
EFFICIENT  TRANSDUCER  TO  BE  USED  IN  CONJUNCTION  M Th 
THE  DISPERSIVE  DECAY  LINES.  VACUUM  DEPOSITED 
CADMIUM  SULFIDE  TRANSDUCERS  PROVED  TO  BE  MO  a  T 
DESIRABLE  AND  SUCCESSFUL  IN  CONSTRUCTING  DELAY  LINES 
OF  BROAD  INSTANT ANEGU5  BANDWIDTH.  (AUTHOR)  (U) 
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MOTOROLA  JNC  PHOENIX  aRIZ  SEMICONDUCTOR  PRODUCTS  0 1 V 
ACTIVE  ACOUSTIC  devices.  t U ) 

descriptive  notei  interim  quarterly  rtpt,  no.  2»  i  qct- 

31  DEC  AH, 

MAY  65  A3P  SAKIOTIS.N.  G,  I  B R E N 0 E C KE , A .  H. 

IHICKERNElLiF.  S.  ! 

Contract:  afju  au2  3R7a 

PRCj:  SS  7  8 

Task:  ss78q2 

monitor:  RaOc  ,  tr-as-bv 

unclassified  report 

Supplementary  note:  see  also  ad-ai2  70j> 

descriptoks:  j *tkansuucehs .  semiconductor  devices), 

(•acoustic  equipment,  semiconductor  devices). 

(•SEMICONDUCTOR  DEVICES.  TRANSDUCERS).  PHONOnS, 

solid  state  physics,  ultrasonic  properties, 
piezoelectric  crystals.  EPITAXIAL  GROWTH,  CADMIUM 
COMPOUND:. ,  SULFIDES,  FILMS,  VAPOR  PLATING, 

VACUUM  APPARATUS,  2INC  COMPOUNDS,  OXIDES  t U ) 

identifiers;  cadmium  sulfioes  iuj 

investigations  uf  suitable  heat  sink  material 
neeueo  for  c«  operation  resulted  in  THE  DEVELOPMENT 
OF  A  BEOLOAOEO  EPOXY  WITH  A  THERMAL  CONDUCTIVITY 
OF  l.A  bTu/HRFT-OEGKEES  F.  THIS  APPEARS 
COMPATIBLE  WITH  THE  REQUIREMENTS  AS  PREVIOUSLY 
DETERMINED*  THE  OPEN-TUBE  or  dynamic  TECHNIQUE  was 
DETERMINED  TO  be  THE  most  FEASIBLE  FOR  THE  tPlTAXIAL 
growth  of  cus  transducers,  theoretical  and 

EXPERIMENTAL  INVESTIGATIONS  OF  THE  VACUUM  DEPOSITION 
OF  CDS  HEsUtTEO  IN  FILMS  WITH  RESISTIVITY  VALUES 
RANGING  FROM  300  OHM-CM  TO  7  X  10  TO  THE  ATH  POWER 
ohm-cm.  good  quality  cds  crystals  with  high 
mobility  and  intermediate  resistivity  levels  were 

OBTAJNEU  by  ANNEALING  IN  A  SULPHUR  ATMOSPHERE, 

investigation  of  the  properties  of  zinc  oxide 

CRYSTALS  WERE  INJTJATeO,  (AUTHOR)  (U) 
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AO-619  19U 

DEL A WARt  UNIV  NEWARK  QEPT  OF  PHYSICS 

ELECTRO-OPTICAL  METHOD  FOR  I N VE ST j 0 A T I  ON  OF  FltUO  AND 
current  distributions  in  semiconductors  AND  laYER- 
L1KE  FIELD  DISTRIBUTIONS  IN  PhO T Oc ONO UC T OR S  .  (U) 

OeSCRIPTIVE  NOTEI  STATUS  REPT.  NO.  Si  1  APN-iQ  JUL  6S* 

JUL  65  RP  BOER.K.  W  •  I 

Contract:  nonrrojwoq 

UNCLASSIFIED  REPORT 

supplementary  note;  see  also  ad-wm  roy. 

DESCRIPTORS;  (•SEMICONDUCTORS,  field  theory), 

(•photoelectric  materials,  field  Theory),  electron 
OPTICS,  CADMIUM  compounds,  sulfides,  crystal 
GROWTH,  electrodes,  single  crystals,  CHYSTAL 
GROWTH.  DIELECTRICS  *  U I 

identifier'-  cadmium  sulfide  ( u > 

electro-optical  methoo  fqr  investigation  ok  field  and 

CURRENT  UISTRlBUTiONS  ]N  SEMICONDUCTORS  AND  LAYER-LlKE  FIELD 
DISTRIBUTIONS  in  photoconductors. 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  Ny.  /ZZZHl 
Ag-AlV  2  7V 

EA&LE-PKhEH  RESEARCH  I.ABS  MIAMI  OKLA 

KC5FARCH  J  N  PURIFICATION  AND  SINGLE  CRYSTAL  GROWTH  OF 
H-VI  COMPOUNDS*  <U) 

descriptive  notei  final  kept.  for  i  mar  A2-2a  feb  as* 

mat  A*  1 3 | P  &ROWN.LLOTD  A*  IBUFORO.JOHN 

T.  IFAHRIG'R.  H,  I  FlUESME  I  E«  ,  A  .  L.  I HuSGR A VE , JOHN 

R.  I 

Contract:  afog  *&7  7127 
proj:  78BS 

Task:  78aso3 

monitor:  arl  ,  as-ioo 

UNCLASSIFIED  REPORT 

supplementary  notej  see  also  ao-276  mi*, 
descriptors;  {•semiconductors,  purification), 

(•CRYSTAL  GROWTH,  SEMICONDUCTORS), 

{•SYNTHESIS (CHEMISTRY) ,  SEMICONDUCTORS).  CADMIUM, 

ZONE  MELTING,  CADMIUM  COMPOUNDS,  SULFIDES, 

CAOMIUM  ALLOYS,  SELENIuM  ALLOYS »  Z«NC  COMPOUNDS, 

ZINC  alluys.  tellurium  alloys,  mercury  COMPOUNDS, 
mercury  ALLOYS,  barium  alloys,  impurities, 

OXIDES'  SINGLE  CRYSTALS  t  ENERGY  CONVERSION  (U) 

Identifiers;  cadmium  sulfide,  cadmium  selEnIoe, 

ZINC  SULFIDE'  ZINC  SELENJOE,  ZINC  TELLUR  I DE • 

mercuric  sulfide,  mercuric  selenide,  mercuric 

TELLURIDE,  barium  TELLURIDE  (U) 

THE  PREPARATION  AND  PURIFICATION  OF  ELEMENTAL 
CADMIUM  BY  ZONE  REFINING  ARE  DESCRIBED'  A 
COMPARISON  of  The  EMISSION  AND  MASS  SPECTKO&RaPmIC 
RESULTS  ON  The  zoning  OF  a  doped  cadmium  test  bar  is 
PRESENTED,  The  syntheses  of  high  PURITY  CADMIUM 
SULFIDE'  CAOMIUM  SELENlOE,  ZINC  SULFIOE,  ANd  ZINC 
SELENIOE  BY  THE  DIRECT  REACTION  OF  THEIR  GASEOUS 
ELEMENTAL  CONSTITUENTS  AR5  DISCUSSED'  EMISSION  AND 
MASS  SPECTROGRAPH JC  OaTa  ON  SYNTHESIZED  CADMIUM 
SULFIDE  ARE  COMPARED.  THE  SYNTHESES  OF  ZINC 

telluridc,  mercuric  sulfide,  mercuric  selenide,  and 

MERCURIC  TELLUR  I DE  BY  THE  COMBINATION  OF  THE  ELEMENTS 

IN  THE  liquid  PHASE  are  outlined*  a  method  for 

PREPARING  BARIUM  TELLURIDE  BY  THE  REDUCTION  OF  BARIUM 
TELLURATE  IS  GIVEN,  SPECIAL  HANDLING  TECHNIQUES 
AND  X-RAY  CHARACTERIZATION  OF  THIS  MATERIAL  APF 
PRESENTED,  CRYSTAL  GROWTH  OF  CADMIUM  SULFIDE,  ZINC 
SULFIDE,  CADMIUM  SELENlOE,  ZINC  SELENIOE,  AND  MIXED 
CRYSTALS  OF  ZINC  SULFlOE-ZlNC  SELENIOE  FROM  ThE  MELT 
IN  A  HIGH  PRESSURE  FURNACE  IS  DISCUSSED*  <‘J) 

127 

UNCLASSIFIED 


/ZZZHT 


unclassified 


ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  N0.  /ZZZHT 
A0-62U  29 1 

CLEVtTE  CORP  CLEVELAND  OHIO  ELECTRONIC  RESEARCH  OIV 

RESEARCH  ON  I  I  -  V I  COMPOUND  SEMICONDUCTORS.  IU) 

DESCRIPTIVE  NOTEJ  FINAL  TECHNICAL  REPT.  FOR  1  JAN  62-31 
JAN  65, 

MAY  6b  2 1  BP  SHIOZAWA.L.  R  a  UOST.J,  M.  J 

CONTRACT!  AF3J  6b?  7399 
PROJ!  7885 
Task:  78B503 

monitor:  arl  ,  65-98 

UNCLASSIFIED  report 
supplementary  note: 

descriptors:  (•semiconductors,  materials:  , 

(•CRYSTAL  fiRORVH,  SEMICONDUCTORS),  ( *LUM I NEScENCE  , 
SEMICONDUCTORS),  CADMIUM  ALLOYS,  CAOMIUM 
COMPOUNDS,  ZINC  ALLOYS,  SULFIDES,  SELENIUM  ALLOYS, 
TELLURIUM  ALLOYS,  PURIFICATION,  SINTERING, 

crystal  lattice  defects,  ELECTR I CAl  properties, 
mechanical  properties,  phase  studies,  solid 

SOLUTIONS,  DEFORMATION,  1 NTERME T ALL  1 C  COMPOUNDS  <U) 

identifiers;  cadmium  selenide,  cadmium  sulfide, 

ZINC  SELENIDE,  Z 1HC  TELLUR  I DE  (U) 

THE  REPORT  SUMMARIZES  ThREE  YEARS  OF  RESEARCH  ON 
MATERIAL  purification  AND  CRYSTAL  GKO*Th  OF  CDS, 

CDSE ,  ZNTE,  AND  CDSE-ZNSE  AND  ON  THE 
MEASUREMENT  OF  THE  FUNDAMENTAL  PROPERTIES  OF  THE 
CRYSTALS.  IN  ADDITION,  A  PRELIMINARY  INVESTIGATION 
HAS  BEEN  hade  Into  The  LUMINESCENT  PHLNOMENa  in 
COS.  (U) 
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*0*420  854 

MOTOROLA  INC  PHOENIX  aRIZ  SEMICONDUCTOR  PRODUCTS  01V 
ACTIVE  ACOUSTIC  DEVICES.  (U) 

descriptive  notes  quarterly  reft.  no.  3,  jan-ji  mar 

*&« 

AUG  *fi  7  8  P  SAKlOTlSiN.  G  .  S  B  R  £  No  EC  KE  ,  w  ,  H. 

I HICKERNELL »F.  3.  I 

contracts  afjo  402  3R78 

PROJS  SS78 

tasks  ss78q2 

MONITORS  RADC  I  TR-65-203 

UNCLASSIFIED  report 

supplementary  note:  see  also  ad-612  7oj* 

DESCRIPTORS;  ( ‘TRANSDUCERS ,  SEMICONDUCTOR  DEVICES), 
(•ACOUSTIC  EQUIPMENT,  SEMICONDUCTOR  DEVICES), 
(•SEMICONDUCTOR  OEVICES.  TRANSDUCERS ) i 
SEMICONDUCTING  FILMS,  CAOM]UM  COMPOUNDS,  SULFIDES, 
PIEZOELECTRIC  CRYSTALS,  SOLID  STATE  PHYSICS,  VAPOR 
PLATING,  VACUUM,  GAIN,  BERYLLIUM  COMPOUNDS, 

OXIDES,  QUARTZ,  VERY  HI«H  FREQUENCY ,  SURFACE 
PROPERTIES,  AMPLIFIERS,  THERMAL  CONDUCTIVITY, 

ULTRA50NIC  PROPERTIES  (U) 

IDENTIFIERS:  CADMIUM  SULFIDES  (U) 

A  HEAT  SINK  DESIGN  HAS  BEEN  DEMONSTRATED  WHICH 
MAINTAINS  THE  MAXIMUM  CRYSTAL  TEMPERATURE  RISE  TO 
LESS  THAN  10  C  ABOVE  AMBIENT  FOR  A  RANGE  OF  VALUES 
OF  DRIFT  FIELD  POWER  DENSITY  REQUIRED  FOR  USEFUL 
CONTINUOUS  ACOUSTIC  GAIN.  THE  WORK  ON  ThIN  FILM 
TRANSDUCERS  HAS  YIELDED  PROCESSES  AND  TECHNIQUES  FOR 
THE  DEPOSITION  OF  INSULATING  CDS  FILMS  ON  CoS 
SUBSTRATES  RESULTING  ]N  CONVERSION  LOSSES  IN  THE 
RANGE  OF  6-0  DB  AND  BANOWIDTHS  OF  THE  ORDER  OF  SOX 
IN  THE  FREQUENCY  OF  100-300  MC/SEC.  BUNDED  QUARTZ 
TRANSDUCERS  OPERATING  IN  THE  FJR5T  OVERTONE  MODE  AT 

uo  mc/sec  with  conversion  losses  of  less  than  io  ou 
WERE  DEMONSTRATED.  ACOUSTIC  AMPLIFIER  UTILIZING 
CDS  MATERIAL  WAS  SHOWN  TO  OPERATE  SATISFACTORILY 
AT  MAXIMUM  CRYSTAL  TEMPERATURES  OF  AT  LEAST  70  C. 
(AUTHOR)  <U) 
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foreign  technology  oiv  aright. Patterson  afb  ohio 
OPTICAL  QUANTUM  CRYSTAL  GENERATOR  WITH  EXCITATION  0? 

fast  electrons,  <oj 

JUN  AS  BP  BASOV,  N.  G.  i BuGDANKt V  I CH , 0 ,  V. 

lOEVYATHOV. A,  G.  J 
R£PT.  no.  FT0-TT-AS-S5S 
monitor:  tt  i  as-a391n 

UNCLASSIFIED  REPORT 

supplementary  note:  unedited  rough  draft  tkans.  of 

aKAOEMIYA  NUAK  SSSR.  FjZJCHESKI 1  INSTJTUT,  I9AR  7P, 


DESCRIPTORS;  (*SfcMICONDUCTOR  DEVICES,  LASERS), 

(•LASERS,  ELECTRON  BOMBARDMENT) ,  SINGLE  CRYSTALS, 

CADMIUM  COMPOUNDS,  SULFIDES,  ELECTRON  BOMBARDMENT, 

excitation,  Intensity,  pumpingielectronics)  , 

LINE  SPECTRUM,  USSR  « U  > 

identifiers:  cadmium  sulfide  i u > 


AN  OPTICAL  QUANTUM  GENERATOR  (LASER)  *AS 
PUMPING  A  CAOMIUM  SULFIDE  SINGLE  CRYSTAL 
ELECTRON  BEAN,  AND  ITS  SPECTRUM  WAS  STUD 


obtained 
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NE*  YORK  UN l V  N  Y  DEPT  OF  PHYSICS 

STUDY  OF  the  mechanism  and  properties  of  the 

PHOTOVOLTAIC  and  PHOTOCONDUCT  I VE  EFFECTS  IN  ORGANIC 
SUBSTANCES*  (U) 

DESCRIPTIVE  NOTE!  FINAL  REPT.  FOR  l  NOV  63-31  OCT  6H » 

MAR  6 S  23P  KALLMANN .HARTMUT  P,  | 

CONTRACTS  AF1?  628  2HH6 
PROD!  86b9 
task:  86S9qi 

MONITOR:  AFCKL  ,  6&-2MQ 

unclassified  report 
supplementary  note: 

descriptors:  (•organic  materials,  photoelectric 
effect),  (•photoelectric  effect,  organic 

MATERIALS),  (•PHOTOCONDUCTIVITY,  ORGANIC 
MATERIALS),  POLYCYCLIC  COMPOUNDS,  GERMANIUM,  ZINC 
COMPOUNDS,  SULFIDES,  SEMICONDUCTING  FILMS, 

illuminajion,  absorption,  photochemisthy, 

SOLUTIONS,  CADMIUM  COMPOUNDS,  SINGLE  CRYSTALS  <U> 

Identifiers;  anthracenes,  cadmium  sulfide,  zinc 
sulfide  <U) 

RESEARCH  results  in  the  following  areas  are 
reported:  larger  than  band  gap  photovultages  in 
anthracene,  germanium  layers,  and  EVAPORATED  zinc 
SULFIDE  LAYERS!  AND  PHOTOVOLTAGES  DUE  To 
INHOMOGENEOUS  absorption  of  light  and  To  chemical 
EFFECTS  IN  ORGANIC  SOLUTIONS  ( E , G •  ,  AlPHA-M£THYL 
NAPHTHALENE,  BENZENE,  HEM1MELLITINE,  MESITYlENE) 

AND  IN  CADH1UM  SULFIDE  SINGLE  CRYSTALS*  (U) 
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AMERICAN  METEOROLOGICAL  SOCIETY  BOSTON  MASS 

INTRODUCTION  of  MICROIMPURITIES  INTO  SINGLE  CRYSTALS* 

OF  COS  DURING  ThEIH  GROmTH  AND  SOME  CHARACTERISTICS 
OF  THE  ALLOYED  SAMPLES  (  WEDENN!  A  M 1  KHOqOM  I  BHOK  V 
MONUKHYSTaLY  cos  v  PRQTSESI  1KH  ROSTU  Ta  deiaki 
KHAHAKTERYSTyKY  lEGOVANYKH  ZRaZKIV).  <  u ) 

OESCR1PTIVE  NOTE  I  RESEARCH  TRANSLATION, 

SEP  6R  VP  BULAKH , B  *  M.  JmIZETSkA.I.  b. 

I 

RtPT»  NO.  T-U-3 
CONTRACT*.  AFiV  62U  388U 

monitor:  tt  •  ms-63977 

unclassified  report 

suppi ementary  note;  trans.  of  ukrayinskyu  FlZYCHNYI 
ZHURnaL  IUSSR)  V 7  NlO  PU2S-7  1962. 

DESCRIPTORS:  (•SEMICONDUCTORS,  IMPURITIES), 

(•CADMIUM  COMPOUNDS,  SULFIDES),  («SINGLE  CRYSTALS, 
SEMICONDUCTORS),  GERMANIUM,  GOLD,  SILVER, 

COPPER,  CHLORINE,  CRYSTAL  GROWTH, 

PHOTOSENSITIVITY,  PHOTOCONDUCTIVITY,  USSR  (U) 

the  object  of  the  nork  mas  to  develop  a  method  of 
alloying  single  CRYSTALS  OF  CDS  DURINd  their 
GROATH  AND  TO  STUOY  THE  EFFECT  OF  M I  CKO  I MPUK  I  T  I ES  ON 
CERTAIN  PHYSICAL  PROPERTIES  OF  THE  ALLOYED 
SEMICONDUCTORS.  IU) 
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HARSHAW  CHEMICAL  CO  CLEVELAND  OHIO 

RESEARCH  ON  PHOTOVOLTAIC  CELLS*  (U) 

DESCRIPTIVE  NOTE!  FINAL  HEPT*  FOR  1  MAT  62-Ju  APR  6S« 
jUN  6S  1 2bP  HEYERDAHL. NORMAN  E.  {HARVEY  ( 

DONALO  O*  S 

contract:  afjo  6s»7  7?u 

PROJI  7BB5 
Task:  7Bssq2 

monitor:  arl  .  6s-m 

UNCLASSIFIED  report 

Supplementary  note:  see  also  ao-r39  67*. 

DESCRIPTORS:  <«S0LAR  cells.  SEMICONDUCTING  FILMS), 

(•SEMICONDUCTING  FU-MS,  SOLAR  CELLS).  CADMIUM 
COMPOUNDS.  SULFIDES.  SELENIUM,  CADMIUM  ALLOY  S . 

SELENIUM  ALLOTS,  TE.LUM!UM  ALLOTS.  ZINC  ALLOYS, 

GALLIUM  ALLOYS,  ARSENIC  ALLOYS.  CHEMICAL  milling, 

VAPOR  PLAT  J  NG  ,  MAGNETIC  PROPERTIES,  ELECTRICAL 
PROPERTIES,  THERMOELECTRIC! TY,  LIGHT 

TRANSMISSION  I U I 

IDENTIFIERS:  THIn  FILMS  IN) 

THE  REPORT  DESCRIBES  RESEARCH  AND  DEVELOPMENT  ON 
THIN  FILM  SOLAR  BATTERIES.  THE  FABRICATION  ANg 

study  of  thin  films  of  cossse,  cose, 
cote,  znse,  and  gaas  and  thin  film  solar 
batteries  of  cdsjse,  cose,  and  cdte  is 
discussed  in  detail,  a  study  of  the  etching 

BEHAVIOUR  OF  II-VI  COMPOUNDS,  COMPLETED  AS  A  PART 

of  this  program,  has  been  published  elsewhere,  an 
abstract  of  the  work  is  includeo  in  this  report. 

(AUTHOR)  tU) 
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descriptive  note:  scientific  rept.» 
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unclassified  report 

supplementary  note:  see  also  ad-6U  ssu. 
descriptors:  i •semiconductor  devices,  materials). 

(•LASERS.  SEMICONDUCTOR  DEVICES)  .  (•CADMIUM 
COMPOUNDS,  SULFIDES),  (*Z1NC  COMPOUNDS.  ELECTRICAL 
PROPERTIES),  (•SEMICONDUCTING  FILMS,  PHYSICAL 
PROPERTIES),  OXYGEN,  SULFUR  COMPOUNDS,  OXIDES, 

SULFIDES,  TRANSPORT  PROPERTIES, 

ELECTROLUMINESCENCE,  SeLENIDES,  TELLURIDES, 

METAL  FILMS,  SILVER,  GOLD*  ALUMINUM,  GALLIUM 
ALLOYS,  ARSENIC  ALLOYS,  OPTICAL  PROPERTIES  »U) 

Identifiers:  cadmium  sulfioe,  gallium  arsenide, 

ZINC  SELENoTELLUkIDES,  ZINC  SULFIDE  <U) 

attention  ON  CDS  was  SHIFTED  to  STOICMIOMETkIC 
PROBLEMS  ANO  the  EFFECTS  OF  02*  BECAUSE  OF  THE 
HIGH  STABILITY  OF  SU2,  FIRING  CDS  IN  02 
produces  A  * REDUC 1  ng *  ACTION  ON  The  bulk  crystal, 
EQUIVALENT  TO  A  SMALL  EXCESS  CD  FIRING* 

ELECTRICAL  TRANSPORT  aND  CONTACT  PROPERTlfcS  OF  1  TO 
10  OHM-CM  NTyPE  ZNS  CRYSTALS  MERE  STUDIED.  TWO 
TYPES  OF  LEVELS  WERE  FOUND  BELOW  THE  CONDUCTION  BAND 
OF  ZNS:  SHALLOW  DONOR  LEVELS  AT  0.01*4  EV  AND 
DEEPER  LEVELS  BETWEEN  0*10  AND  0*29  EV*  INJECT  tUN 

electroluminescent  p-n  junctions  have  been  prepared 

FROM  2NSEQ.J6TE0.6R  WHICH  SHOW  EXTERNAL  QUANTUM 
EFFICIENCIES  OF  IBB  AT  70K.  THE  RESISTANCE  OF 
VARIOUS  ALLOYED  CONTACTS  ANO  GOLD  THERMOCOMPRE Ss I  ON 
BONUS  TO  N-  AND  P-TYPE  GA AS  WAS  MEASURED.  ThE 
INTERFACE  RESISTANCE  OF  EVAPORATED  FILMS  OF  AG, 

AU,  AND  Al  APPLIED  TO  GAAS  IS  HJGM  UNLESS  ThE 
FILMS  ARE  SUBJECTED  TO  A  Hi GH-T£MPERATUR£  ALLOYING 
STEP  WHICH  DAMAGES  THEIR  REFLECTING  PROPERTIES. 

134  <U> 


UNCLASSIFIED 


'ZZZHT 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONIROL  Nj .  /IZl HT 
Au-62*  69b 

HARRY  DIAMOND  LAOS  WASHINGTON  0  C 
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Supplementary  note: 

DESCRIPTORS!  (•SEMICONDUCTING  FILMS,  VAPOR  PlAtInG), 
(•CADMIUM  COMPOUNDS,  SULFIDES),  VACUUM  APPARATUS, 

RESISTANCE(ELECTRICAL) ,  heat  treatment,  crystal 
STRUCTURE,  SANDWICH  CONSTRUCTION,  ELECTRICAL 
PROPERTIES 

Identifiers;  thin  films 

cadmium  sulfides  was  vacuum-deposited  onto  glass 

SUBSTRATES  AT  APPROXIMATELY  0.U00U2  TORN  USING 
ELECTRON  BEAM  HtATlNG,  INITIAL  RESISTIVITIES  WERE 
IN  The  RANGE  G.i  TO  l  OHM-CM.  AFTER  HEATING  In 
VACUUM  AT  36Q  Tu  37UC  FOR  1/2  HR,  THE  RESISTIVITIES 
INCREASED  TU  THE  HANGE  0.3  TO  300,000  OHM-CM.  TO 
CORRELATE  RtSIST;VlTY  WITH  CRYSTAL  STRUCTURE,  The 
cadmium  sulfide  films  were  studied  by  means  of  x- 
ray  and  electron  diffraction,  and  spectrophotometry. 

IT  WAS  FOUND  THAT  THESE  CADMIUM  SULFIDE  FILMS  WERE 
HEXAGONAL  AND  HIGHLY  ORIENTED  WITH  THE  C-AXlS 
PERPENOICULAR  to  THE  PLANE  OF  THE  SUBSTRATE.  GRAIN 

size  perpendicular  to  the  c-axis  was  much  less  than 
100  A  AFTER  deposition  onto  ROOM-TEMPERaTURe 
SUBSTRATES,  and  INCREASED  to  ioo  To  zuo  A  In 
diameter  AFTER  heat  TREATMENT.  TO  DETERMINE  the 
TYPE  OF  CONTACT  THE  COMMONLY  DEPOSITED  METALS  MAKE  TO 
CADMIUM  SULFIDE,  A  MASK  CHANGER  WAS  EMPLOYED  TO  alLO* 
THE  DEPOSITION  OF  LAYERJZED  ARRAYS  OF  MET AL-C ADM  I UM 
SULFIDE-METAL  IN  A  SINfiLE  PUMPDOWN,  ALUMINUM, 

indium,  silver,  and  gold  were  thereby  deposited  in 

SEVERAL  DIFFERENT  ELECTRODE  COMBINATIONS. 

COMBINATIONS  HAVING  ALUMINUM  AS  ONE  (OR  g 0 T H ) 

OF  THE  ELECTRODES  EXHIBITED  RECTIFYING 
CHARACTERISTICS!  ALL  OTHER  COMBINATIONS  EXHIBITED 
OHMIC  CHARACTERISTICS.  ( AUTHOR  1  <U) 
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supplementary  note:  pub*  in  journal  of  the 
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(COPIES  NOT  AVAILABLE  TO  DOC  OR  CLEARINGHOUSE 
CUSTUMERS) . 

DESCRIPTORS;  (•SEMICONDUCTORS,  CHEMISORPTION), 

(•HALL  EFFECT,  CHEMISORPTION),  (•PHOTOCONDUCTIVITY, 
CHEMISORPTION),  (*CAUIUM  COMPOUNDS, 

PHOTOCONDUCTIVITY)  ,  (•CHEMISORPTION, 

SEMICONDUCTORS),  SULFIDES,  SELENIDES,  OXYGEN, 

ADSORPTION,  HEAT  TREATMENT  (U) 

Identifiers;  photoadsorpti ve  effect  <u» 

THE  HALL  MOBILITY  ANO  THE  FK££  ELECTRON  DENSITY 

in  sintered  layers  of  cos-cose  mere  measured 

AS  A  FUNCTION  of  PHOTqEXCITaTJON  INTENSITY, 

TEMPERATURE,  and  AMBIENT  ATMOSPHERE.  BOTH  Free 
CARRIER  DENSITY  and  hall  mobility  ARE  REDUCED  by 
THE  ADSORPTION  OF  OXYGEN  AND  INCREASED  BY  TME 

desorption  of  oxygen,  the  magnitudes  of  the 
effects  are  such  that  in  all  cases  the  hall 
MOBILITY  change  DUE  To  AOSORPTION  CONTRIBUTES 
SIGNIFICANTLY  to  THE  PHOTOCONDUCTIVITY  change, 

EFFECTS  ASSOCIATED  with  PHOTOaOSORPT JON  OF  oxygen 
ARE  REVERSIBLE  BY  ANNEALING  In  VACUUM.  RESULTS  CAN 
BE  CONSISTENTLY  DESCRIBED  IN  TERMS  OF  THE  MODEL  FOR 
CHEMISORPTION  OF  OXYGEN  ON  SINTERED  LAYERS  PROPOSED 
BY  SHEAR,  HILTON,  AND  BuQE.  (AUTHOR)  <U> 
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descriptive  notes  technical  documentary  rept.  for  i  jun 
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unclassified  report 
Supplementary  note: 

descriptors:  (-semiconductors,  impurI7jES), 

(•CADMIUM  COMPOUNDS)  SULFIDES),  <*MASS 

SPECTROSCOPY.  SEMICONDUCTORS),  SPECTRUM  ANALYZERS, 

SPARKS.  POaDLRS,  S 1  NC.LE  CRYSTALS.  CONTAMINATION, 

IONIZATION  POTENTIALS,  ZINC  ALLOY5,  ZINC 

COMPOUNDS,  SLlENJUM  ALLOYS,  SOLID  SOLUIIONSi 

CADMIUM,  ZINC,  CADMIUM  ALLOYS  (U) 

Identifiers:  cadmium  selemide,  cadmium  sulfide, 

ZINC  SELENiDE,  ZjNC  SULFIOE  ‘U) 

ANALYTICAL  TECHNIQUES  WERE  DEVELOPED  TOR  the 
ANALYSIS  OF  TRACE  IMPURITIES  JN  CADMIUM  SULFIDE. 

THE  OETlCTION  LIMJT  FUR  MOST  JMPUKlTlfcS  IS  LESS 
THAN  10  PARTS  per  BILLION  (ATOMIC).  MATERIALS 
ANALYZED  WERE  In  THE  FORM  OF  FINE  PURgERS,  FRAGILE 
NEEDLES  AND  PLATELETS,  AS  *ELL  AS  BULK  CRYSTALS  OF 
CDS,  COSE,  ZNS,  ZNSEi  COSlCDSE, 

CDSIZNSt,  CD  ANg  ZN.  THE  APPROACHES  USED 
FOR  OBTAINING  ACCURATE  ANALYTICAL  RESULTS  AnE 
APPLICABLE  TO  MOST  SOlIO  StATC  MATERIALS, 

(AUTHOR)  (U) 
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MEASUREMENTS  FOR  ADSORPTION  AND  CATALYSIS.  IU) 

descriptive  note:  prugress  rf.pt.  no.  ?,  i  jai,-3u  jun 

65, 
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UNCLASSIFIED  report 

Supplementary  NOTt:  see  also  ad-623  i/m* 

Descriptors;  <*stMicONoUc tors,  surface  properties), 

(•CADMIUM  COMPOUNDS,  SULFIDES),  I*NICKeL,  SURFaCE 
PROPERTIES),  CRYSTAL  GROttTH,  PURIFICATION,  IuN 
BOMBARDMENT ,  HEAT  TREATMENT  ,  OXYGEN,  AUSOKpTtON, 
PHOTOELECTRIC  EFFECT,  X-RAY  DIFFRACTION  ANALYSIS, 

CATALYSIS,  CARBON  COMPOUNDS,  MONOXIDES,  MASS 
SPECTROSCOPY  10) 

Identifiers:  cadmium  sulfjoe,  carbon  monoxide  iu> 

THE  (000/1)  MATTE  NATURAE  GROWTH  SURFACE  OF  A 
VAPOR  GKOaN  CDS  CRYSTAL  WHICH  HAD  NOT  BEEN 
POLISHED  OR  ETCmED  «A5  STUDIED.  IT  6 AS  NOT 

possible  to  obtain  a  clean  surface  by  heating  alone 

BECAUSE  OF  CONTAMINATION  FROM  THE  BULK*  IUN 
BOMBARDMENT  At.'O  ANNEALING  PRODUCED  tlU/l/Ml 
PLANES  as  WAS  FOUND  ON  PREVIOUSLY  STUDIED  CRYSTALS. 

OXYGEN  ADSOHPTIDN  STUDIES  OF  THE  (OUO/I)  MATTE 
SURFACE,  AFTER  USING  G A  - 1 N  EUTECTIC  TU  MAKE 
CONTACT  TO  The  CRYSUL  mount,  were  made.  HO, .EVER, 
the  MAGNITUDE  of  These  CHANGES  WAS  NOT  KEPRdDUCIPlE. 

OXYGEN  ADSORPTION  studies  OF  the  (OUOl) 

SPECULAR  SURF ACt  with  no  ga-in  contact  revealed 
THAT  PHOTOASStSTED  ADSORPTION  0CCURREO.  THE  CHANGt 
IN  SURFACE  POTENTIAL  was  APPROXIMATELY  directly 
PROPORTIONAL  TO  THE  CHANGE  IN  OXYGEN  COVERAGE  AS 
ESTIMATED  FROM  DECREASES  IN  DIFFRACTION  PATTERN 

intensities,  this  indicates  that  the  oxygen  forms 
negative  surface  states,  the  system  involving  a 
combination  of  leed  and  quaorupole  mass 
spectrometer  Was  ASSEMBLED  and  TESTED  WITH  self 
OXIDATION  of  CO  ON  A  (100)  NICKEL  CRYSTAL 
SURFACE*  (The  DIAGONAL  MARK  (J)  IS  MERE  USED 
TO  INDICATE  THE  RUTAT l ON- I NVERSION  AXIS).  (0) 
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descriptors:  (•slmicunductors,  field  Theory), 

(•transport  PROPERTIES,  SEMICONDUCTORS),  ELECTRIC 
FIELDS,  ABSORPTION  SPECTRUM,  ELECTRICAL  CONDUCTANCE, 
vOLTAGt.  EXCITATION,  QUENCHING!  INHIBIT  I  ON )  , 

SINGLE  CRYSTALS,  CADMIUM  COMPOUNDS,  SUlFIDES  (U) 

Identifiers:  cadmium  sulfide  (ui 

CHARACTERISTIC  layek-lUE  field  inhomugenlities  are 
S H 0 i, N  TO  OCCUR  In  HOMOGENEOUS  SEMICONDUCTORS  jF  TrtE 
DECREASE  IN  CONDUCTIVITY  IS  STRONGER  THAN  LlNEAh  *lTH 

increasing  field,  these  INHOMOGENE  I T ItS  ARE 
DISCUSSED  GENERALLY  in  a  MODEL  USING  POISSON  AND 
TRANSPORT  EQUATIONS,  and  the  fact  that  The  NEUTRAL 
DENSITY  op  ELECTRONS  AND/OR  THE  MOBILITY  DECREASES 
A I T  H  INCREASING  FIELD  STRENGTH.  THE  MtTHOD  OF 
CHARACTERISTICS  IS  USED  FOR  DISCUSSION  IN  ORDER  TO 
FACILITATE  ANALYSIS  Of  THE  EXPERIMENTAL  OuSt R V  A T I  UN S • 

further  Experimental  results  about  layek-lJke  field 

INHOMUGtNE I T IES  IN  CDS  CONCERNING  DOMAIN  AIdTh 
AND  FIELD  STRENGTHS,  INFLUENCE  OF  OPTICAL  EXCITaTjON 
AND  QUENCHING,  AND  NET  CHARGING  OF  CDS  CRYSTALS 
ARE  GIVEN  ANO  SHOM  GOOD  AGREEMENT  A  1 T H  THE  PROPOSED 
TKEURY.  (AUTHOR)  (U) 
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ELECTRICAL  PROPERTIES,  ELECTHlC  CUKRENIS,  TEST 

methods,  semiconductors  iui 

THE  INFLUENCE  OF  X*RAY  OAMAGE  AT  250  KEV  ANu  3Uu 
Ktv  IN  ULTRA-HIGH  VACUO  ON  T Ht  spectral 
DISTRIBUTION  OF  PHOTOCONDUCTIVITY  and  CONDUCTIVITY 
GLOo  CURVES  IS  DESCRIBED.  THE  OBSERVED  DAMAGE  CAN 
BE  EXPLAINED  BY  aSsUMJNG  A  PRODUCTION  OF  SULFUR 

vacancies  by  x-kays  anO  a  later  diffusion  determined 

FORMATION  OF  ASSOCIATES  OF  THESE  VACANCIES  WITH 
ACCEPTORS  resulting  in  RECOMBINATION  CENTERS,  the 
THRESHOLD  ENERGY  FOR  SULFUR  VACANCY  FURMATION  LIES  AT 
ABOUT  2SU  KtV.  IAUTMOH)  <u> 
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Supplementary  notl; 
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PROPERTIES,  llECTRJCAL  PROPERTIES,  MECHANICAL 
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effect,  annealing  »'J> 

identifiers;  cadmium  sulfide  iui 

the  work  descrioEu  in  this  report  was  concerned 

PRIMARILY  WITH  ULTRASONIC  AND  ELECTRICAL  MEASUREMENTS 

made  un  cadmium  sulphide  single  crystals  for  the 
purpose  of  studying  the  interaction  of  hiuh  frouency 

STRESS  WAVES  wllH  CHARGE  CARRIERS.  THE  TEMPERATURE 

dependence  uf  Ultrasonic  attenuation,  above  room 
TEMPERATURE,  was  FOUND  to  FOLLOW  THt  PREDICTED 
DEPENDENCE  ON  the  DENSITY  OF  THERMALLY  excited  charge 
CARRIERS,  the  generation  of  THE  SECOND  harmonic  of 
AN  ULTRASONIC  WAVE  has  BEEN  STUDIED  AS  A  FUNCTION  OF 
LIGHT  INTENSITY  (OENSiTY  OF  charge  CARRIERS). 

the  amplitude  Of  the  SECOND  Harmonic  generally 

INCREASES  INITIALLY  with  INCREASING  LIGHT  INTENSITY 
AND  then  REACHES  a  saturation  value  ok  broad  maximum* 
the  general  behavioh  of  the  second  HARMONIC  is 
quite  complicated  and  it  cannot  at  present  be  fitted 

with  any  SIMPLE  FORMALISM  of  NONLINEAR  PHENOMENA  in 
SOLIDS*  MEASUREMENTS  OF  ELECTRICAL  REsISTjVjTY  AS 

a  function  of  position  in  the  sample  and  as  a 

FUNCTION  of  LOCALIZED  ILLUMINATION  REVEAL  VtRY 
SUBSTANTIAL  INHUMOGENEITY  in  response  to  light  of  all 
THE  SPECIMENS  STUDIED  ThUS  FAR.  THE  TRANSDUCING 

properties  of  caomium  sulphide  have  been  found  to 

DEPEND  ON  Ht  AT  TREATMENT  THROUGH  THE  FORMATION  OF 
SURFACE  FILMS  Which  can  be  MECHANICALLY  REMOVED  AND 

REFORMED.  (AUTHOR)  ...  IU) 
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ZONE  MELTING,  VAPOR  PRESSURE,  DIFFUSION, 
electrical  PROPERTIES,  crystal  GROrTH  < u ) 

identifiers:  cadmium  sulfide,  cadmium  sElEnIde, 

ZInCTElLUR  IDE  IUI 

FIRST  UUARTER  PROGRESS  ON  THE  PURIFICATION,  CRYSTAL 
G  R  0  ■■  T  H  ,  AND  PROPERTIES  OF  CDS,  COSE,  aNd 
ZNTE  are  SUMMARIZED*  DIFFICULTIES  WERE 
ENCOUNTERED  WHEN  ZONE  REFINING  OF  cost  6 A b 
attempted,  the  advantages  of  using  shaped  tubes 
for  VAPOR-PHASE  growth  of  crystals  are  DESCRIBED, 
the  vapor  pressure  of  cdse  is  discussed  AND 
compfinEu  with  eaperimental  data,  the  diffusion  of 

CD  IN  CDSE  WAS  ANALYZED  BY  CONDUCTIVITY 
MEASUREMENTS  I  And  the  data  are  shown  TO  agree  CEOSElT 
with  simple  diffusion  theory,  a  diffusion  constant 
of  S.*H  ft  IU-:  TO  THE  minus  IOTh  P0WE"  SO  C  ii  /  5  £  t  IS 
CiTAlNEU  FOR  A  CRYSTAL  TEMPERATURE  OF  lUOuC,  THE 

temperature  dependence  of  the  carrier  mobility  shows 

THAT  THE  DOMINANT  LATTICE  SCATTERING  1 N  CDSE  AND 
ZNTE  is  DUE  TO  OPTICAL  MOOES  AS  IN  CDS •  THE 
MOBILITY  of  THE  CARRIERS  IN  N-TYPt  COSE  AND  P- 
TYPE  ZNTE  IS  S3uU  Sn  CM/VOLT  SEC  AND  ZSbQ  Su  CM/ 

VOLT  SEC  KEbpECTlvELY  AT  79*.  IN  THE  PARTICULAR 
CRYSTALb  MEASURED.  (AUTHOR)  »U) 
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CADMIUM  COmPOUNOS,  SULFloES.  ZINC  ALLOYS, 

TELLURIUM  ALLOYS.  VAPOR  PRESSURE.  DIFFUSION. 

thermal  expansion,  electrical  properties,  sound 
TRANSMISSION,  optical  PROPERTIES,  COLORS,  heat 
OF  SUBLIMATION,  EnTRUPY,  HEAT  OF  ACTIVATION, 

ELASTICITY,  I NTEHME TALLlC  compounds,  CRYSTAL 
(.ROWTH  (U) 

identifiers:  cadmium  sulfide,  cadmium  selenide. 

22  jctelluride  iu) 

EFFORTS  IN  The  SECOND  QUARTER  CONTINUE  To 

emphasize  phase  equilibria  in  the  system  cd;se» 

THE  VAPOR  PRESSURE  OF  COSE  OETERM I  NED  BY  A  F  R£E 
SUBLIMATION  method  In  The  TEMPERATURE  RANC.E  972  TU 
I2H/C  YIELDED  A  STANDARD  HEAT  AND  ENTROPY  OF 
SUBLIMATION  OF  a7  KCAL/MOLE  AND  53  CAL/  MOLE/K 
RESPECTIVELY,  The  TEMPERATURE-PRESSURE  PROJtCTION 
OF  the  SE-RICH  PORTION  OF  THE  CD5SE  PhISE 
DIAGRAM  WAS  APPROXIMATELY  DEFINED.  NEW  DIFFUSION 
MEASUREMENTS  AT  1  US  2  AND  1100C  GIVE  AN  ACTIVATION 
ENERGY  FOR  DIFFUSION  OF  CD  DONORS  In  CDSE  Of  a8 
KCAL/MOLE,  and  a  PRE-EXPONENTIAL  TERM  of  90U,QUg  SQ 
CM  / SLC •  THtRMAL  EXPANSION  COEFFICIENTS  FOR 
2NTE,  CDSE.  AND  c.DSE  WERE  DETERMINED  IN 
THE  R ANuE  0  -  300C.  A  COMPLETE  SET  OF  ELASTIC, 

P 1 E20EL tC  T  R 1 C  ,  AND  DIELECTRIC  CONSTANTS  OF  ZNSt 
WERE  OBTAINED  AND  ARE  FOUND  TO  BE  INURmedIaTE  IN 
VALUE  BETWEEN  THOSE  OF  ZNS  AND  ZNTf  .  T«E 
VELOCITY  OF  SOUND  IN  CDSE  AND  CDS  CALCULATED 
FROM  ELASTIC  CONSTANTS  ARE  FOUND  TO  Bt  IN  GOOD 
AGREEMENT  WITH  DIRECT  PuLSE-EcHO  ME ASuREMENT* .  THE 
CRITICAL  FIELD  FOR  SOUND  AMPLIFICATION  IN  CDS  AND 
CDSE  FOR  DIFFERENT  MODES  OF  WAVE  PROPaGA'.JOn  A«t 
TABULATED,  (AUTHOR)  (U) 
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CRYOGENICS 
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Z  I  NC  T  ELLuR  J  Dt  *U> 

NEW  DATA  on  the  temperature  dependence.  OF  ThE  vapor 

PRESSURt  OF  COSE,  DETERMINED  BY  A  FREt- 

SUBL 1  MAT  1  ON  METHOD,  YIELDED  IMPROVED  VALUES  FOR  THE 

STANDARD  HEAT  AND  ENTROPY  OF  SUBLIMATION  OF  8 H  KC AL/ 

MULE  AND  51  CAL/MOLE/K  RESPECTIVELY.  THE 

pressure-temperature  projection  of  the  cd-Rich 
PORTlUN  OF  The  COJSE  rHASE  0 1 AGR AM  WAS 
ESTA8LISHED  BY  OBSERVING  THE  STATE  OF  CDSE 
CRYSTALS  SUBJECTED  TO  KNOWN  TEMPERATURES  ANu  CO- 
PRESSUKtS.  THE  MAXIMUM  co-pressure  a i I h  which 
SOLID  COSE  Can  be  in  EQUILIBRIUM  is  l 6 • 6  ATM. 

THIS  OCCURS  AT  A  CRTSTAL  TEMPERATURE  oF  IlRSC, 

The  DIFFUSION  CONSTANT  OF  CO  IN  CU5E  «AS  FOUND 
TO  BE  H  •  M  X  JO  TO  THE  UTH  POWER  SO  CM  /SEC  AT  VOMC* 

THIS  IS  IN  APPROXIMATE  AGREEMENT  WITH  EaRLUR 
MEASUREMENTS,  TriE  THERMAL  EXPANSION  COEFFICIENTS  OF 

cos  and  cost  parallel  to  c  were  found  To  be 

APPROXIMATELY  60*  OF  THOSE  perpendicular  to  c.  a 
COMPLETl  SET  of  elastic,  dielectric,  and 
P  I  EZOELtCT  R 1 C  CUNSTANTS  OF  CDTE  AT  77*  WERE 
ESTABLISHED,  analysis  OF  hall  effect 
MEASUREMENTS  ON  ZnTE  YIELDS  a  HOLE  EFFECTI7L  mass 
OF  U.60  -  .U5M  and  an  ACCEPTOR  IONIZATION  ENERGY  OF 
0.1S5  EV.  A  HYDHOGENIC  ACCEPTOR  LEVEL  XT 

APPROXIMATELY  0,05  EV  WAS  ALSO  FOUND,  (AUTHOR)  (U) 
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SELENIUM  alloys,  CADMIUM  ALLOYS,  CADMIUM  COMPOUNDS, 

sulfides,  zinc  alloys,  tellurium  alloys, 

INTERMETaLlIC  COMPOUNDS,  CRYSTAL  GROWTH, 

EMissivirY,  crystal  lattice  defects,  thermal 

EXPANSION,  diffusion,  heat  treatment,  hall 

EFFECT,  PURIFICATION,  CRYOGENICS,  LUMInESECEnCE  ‘ui 

identifiers;  cadmium  sulfi’de,  cadmium  selenide, 

ZINC  TELLUrIuE  tU) 

FOURTH  QUARTER  PROGRESS  IN  THE  PREPARATION  AND 
PROPERTIES  Up  ll-VJ  COMPOUNDS  IS  SUMMARIZED. 

VAPUR  PHASE  GROWTH  UN  LARGE  AREA  SEED  CRYSTALS  WERE 
attempted  and  results  are  ENCOURAGING,  a 
DIFFUSIUN-PKECIPITATIQN  process  involving  CO 
INTERSTITIALS  and  SE  VACANCIES  is  DEVELOPED  Tu 
explain  resistivity  profiles  that  result  from  heat 
TREATMENTS  IN  ELEMENTAL  VAPORS.  LIGHT  EMISSION 
FROM  CDS  JUNCTIONS  AT  77K  BY  HOLE  INJECTION  WAS 
ACHIEVED  and  ELEMENTARY  DESIGN  CONSIDERATIONS  On 
ACHIEVING  COHERENT  EMISSION  ARE  DISCUSSED.  THE 
FIRST  PHOtOoRAPh  of  IMPERFECTIONS  in  CDs  taken  by 
AN  X-RAY  DIFFRACTION  TECHNIQUE  ARE  SHO*N  ANj 
DISCUSSED,  NEW  MEASUREMENTS  INCLUDE  THE  THERMAL 
EXPANSION  OF  COS  ANO  COSE  PARALLEL  TO  C,  and 
THE  ENERGY  UAPS  ANO  LATTICE  CONSTANTS  OF 
ZNSEZNTE  mixed  crystals.  A  THEORETICAL 
ANALYSIS  OF  THE  TEMPERATURE  DEPENDENT  OF  HaLl 
CARRIER  CONCENTRATION  LEADS  TO  A  SET  JF  LINEARIZED 
EQUATIONS  WHICH  INCLUDES  AS  A  VARIABLE  A  TEMPERATURE 
DEPENDENT  HALL  FACTOR  R  ■  NER.  (AUTHOR)  IU{ 
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EPITAXIAL  GROWTH,  T W I NN I NG ( CR Y ST AL LOgR APHr )  , 

crystal  structure,  impurities,  phase  studies, 
INTEKMETALLI c  compounds,  solid  solutions, 

SURFACE  PROPERTIES,  ETCHING,  hall  tFFELT,  VAPOH 
PRESSURE,  LUMINESCENCE,  CRYO&EnICS  (0) 

identifiers;  cadmium  sulfide,  cadmium  sElenIde, 

ZInCSELEnIuM  (U) 

in  the  fifth  quarter,  epitaxial  growth  on 

LARviE-AREa  S£EO  CRYSTALS  OF  CDS  WAS  ACHIEVED  FOR 
THE  FIRST  TIME.  IMPROVEMENTS  #ERE  MADE  IN  TME 
VERTICAL  TUBE  METHOD  OF  CRYSTAL  GROwTn. 

RADIOISOTOPIC  STUDIES  OF  THE  SEGREGATION  OF 
IMPURITIES  DURING  SINTERING  AND  CRYSTAL  GRO„Th  HAVE 
BEGUN.  THE  SIMILARITY  OF  THE  STRUCTURt  OF  TrtlNS  IN 
CUBIC  U-VI  CRY5TALS  aNO  IN  ANNEALED  METALS  LEADS 
TO  THE  HYPOTHESIS  that  they  have  identical  origins, 
twinning  occurs  during  grain  growth  whenever  a  net 

DECREASE  JN  INTfeRFAClAU  ENERGY  RESULTS.  THE 
MINIMUM  VAPUR  PRESSURE  OF  CDSE  MEASURED  JN  THIS 

laboratory  is  compared  with  those  measured  in  three 

OTHER  LABORATORIES  ANq  LEADS  TO  WHAT  IS  NOW  BELIEVED 
TO  BE  FIRM  VALUtS  FOR  THIS  QUANTITY.  IMPROVED  DATA 
ON  THKEt-PHASE  EQUILIBRIA  IN  THE  SYSTtM  CD  S  SE  A«E 

presented,  lattice  constant  measurements  in  the 

system  cdsesznse  indicate  a  wurtzjte- 

SPHALERITe  transition  IN  THE  VICINITY  Of  so  mole  i  , 

ANO  also  AN  IMMISCIBILITY  DOME  WITHIN  THE  50L1D- 
SULUBlLITY  FIELD  OF  THE  PHASE  DIAGRAM.  A  COnSoLUTE 
TEMPERATURE  OF  IQ30C  IS  ESTIMATED.  TME  (OOUj) 

SURFACE  OF  CDS  IS  SHOWN  TO  ETCH  IN  6N  HCL 
ABOUT  SU»  FASTER  THAN  ThE  IUQUI)  SURFACE. 
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HADIOaCTI VaTICN  analysis,  luminescence, 

REFRACTIVE  index,  OPTICAL  properties,  epitaxial 
oRuWTH,  ELECTRON  OPTICS*  transducers,  delay  lines, 

DOPING  (0) 

Identifiers;  cadmium  sulfide,  cadmium  selenide, 

L  INCTei-LuR  1  Dt  (U| 

EPITaAUL  GKOATrt  OF  CoS  AND  COSE  FRUM  The 
VAPOR  PHASE  WA5  EXAMINED  BY  DIRECT  VISUAL 
OBSERVATIONS,  Tm£  RELATIVE  EASE  WITH  nHlCH  LARGE 
CRYSTALS  WERE  PRODUCED  INDICATES  THAT  THIS  SHOULD 
SOOiv  BECOME  THE  PREFERRED  METHOD  OF  GROWTH. 

RAD  1 0 1 SUT op  1 c  studies,  CARRIED  OUT  IN  NEWLY 
DESIGNED  MINIATURE  growth  FURNACES,  SHOW  that  1N11M 
ACCUMULATES  IN  I  HE  SUPPLY  WHICH  LEADS  TO 
CONCENTRATION  GRADIENTS  IN  THE  SUBLIMED  CRYSTALS. 
CRYSTAL  COLOR  AND  LQWTEmPERATURE  FLUORESCENCE  ARC 
CORRELATED  WITH  ]Nl  1  M  CONCENTRATION.  NEW 
MEASUREMENTS  ON  INJECTION  LUMINESCENCE  FROM  FORWARD 
BIASEO  CDS  CELLS  AT  7/K  YIELD;.  SOURCE 
BRIGHTNESS  APPROXIMATELY  O.Ol  WATTS/Su  CM,  POWER 
EFFICIENCY  41  10  TO  THE  MINUS  8 T H  POWER  TO  0.00001 
RISING  KAPIULY  WITH  VOLTAGE,  RISE  TIM*.  <0.2 
MICR05EL,  DECAY  TIME  A PP R 0 X  I M A T EL Y / M  I  CRO  SEC  AND 
POLARIZATION  E  perpendicular  TO  C  >  9U*. 

REFRACTIVE  INDEa  MEASUREMENTS  (BAND  EDGE  TO  l,S 
MICROS  yield  long-wavelengt  OPTICAL  dielectric 
CONSTANTS  OF  7.26  ■  0.03  FOR  ZNTE  AND  5,96  • 

0.02  (E  PERPENDICULAR  TO  Cl  AND  6. OS  >  0.02 
(E  PARALLEL  TO  C)  FUR  CDSE*  ELECT KO-OP T I  c 
COEFFICIENTS  (R  SUB  13  -R  SUB  33)  AND  R  SUB  St 
FOR  COS  WERE  DETERMINED  AS  RX1U  To  THtv  MJnUs  12Th 
POWER  AND  3.7  X  10  TO  THE  MINUS  liTH  POWER  M/V# 
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DESCRIPTORS:  (•SEMICONDUCTORS,  SOLID  STATE  PHYSICS), 

CADMtuH  COMPOUNDS,  SULFIDES,  CADMIUM  ALLOYS  • 
selenium  alloys,  zinc  alloys,  tellurium  ALLOYS, 
intenmetallic  COMPOUNDS.  PURIFICATION, 
sublimation,  crystal  growth,  refractive  INdEa, 

OPTICAL  PHOPERTIcS,  LUMINESCENCE,  ABSORPTION, 

TRANSPORT  PROPERTIES,  TRANSDUCERS,  DELAY  LINES, 

INFRARED  RaDUTIuN,  CRYOGENICS  (U) 

IDENTIFIERS;  CADMIUM  SULFIDE,  CADMIUM  sELEnIDE, 

ZINC  TELLURlDE  ‘U) 

The  SEPARATION  of  RADIOACTIVE  AG  during 

SUBLIMATION  OF  COS  AND  COSE  WAS  INVESTIGATED 

ANO  EFFtCTIVE  DISTRIBUTION  COEFFICIENTS  OF  U.S  A  N  u 

(J .  I S ,  respectively,  are  ESTIMATED,  trial  RUNS  IN  A 
NEW  »  TRaVeLL  ING-H0T-20NE  FURNACE  SHOW  That  LARGE, 

SEEd-UR I EnTED ,  CRYSTALS  of  cose  can  be 
successfully  grown,  an  analysis  of  PRECIPITATION 
MECHANISMS  in  u-vi  crystals  leads  to  the 
conclusion  that  precipitation  of  vacancies  is 
requireo  in  all  cases,  new  MEASUREMENTS  of  the 
REFRACTIVE  indices  OF  CDS  (BAND  EDGE  TO  l  .  *4 
MICRONS)  YIELD  lONG-WaVE  OPTICAL  DIELECTRIC 
CONSTANTS  OF  &,16  ■  Q.02  FOR  E  PEkPENd I CUL AR  TO 
C  AND  5.23  -  Cl .  U  2  FOR  £  PARALLEL  TO  C. 

BIREFRINGENCE  DATA  FOR  CDS  AND  COSE  ARE 
COMPARED  WITH  ThE  RESULTS  OF  uTheks.  measurements 
ON  INJECTION  LUMINESCENCE  IN  CDS  DIODES  ShOw  THAT 
THE  GREEN  EMISSION  AT  7  7  K  PEAKS  AT  SIV^A  AND  MAS 
A  HALFWIDTH  OF  ISUA.  A  RED  BAND  AT  APPROXIMATELY 
6S0UA  15  ALSO  NOTED.  PULSE  MEASUREMENTS  INDICATE 
A  0.2  MICROSFC  DELAY  BETWEEN  THE  START  OF  EXClTrtTlOU 
AND  THE  ONStT  OF  EMISSION.  SOME  MEASUREMENT;,  aT 
V.2K  ARE  ALSO  DlSCRIBEO.  THE  EXPRESSIONS  f  OR  THE 

transport  properties,  applicable  when  more  than  one 
SCATTERING  MECHANISM  is  PRESENT,  ARE  UBTaJNlD  In  i  He, 
relaxation  time  approximation,  *'J) 
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unclassified  report 

supplementary  note.:  see  also  ad-626  S37 • 

descriptors;  < •slmiconductors  ,  solid  state  physilsj, 
selenium  alloys,  cadmium  alloys,  cadmium  compounds* 

SULFIDES,  ZINC  ALLOYS,  TlLLUHJUM  ALLOYS, 

JNTERMETaLL  K  COMPOUNDSi  CRYSTAL  GROrtTrl, 

DEFORMATION,  CRYSTAL  LATTICE  DeFECISi  PHASE 
studies,  SCATTERING,  LUMINESCENCE,  TRANSPORT 
PROPERTIES  <UJ 

IDENTIFIERS;  CADMIUM  SyLFlDES,  CADMIUM  SELENJDEi 
ZINC  TELUURIDE  ( U I 

VAPOR-PHASE  GROWTH  ON  ORIENTED  SEED  ChYsTaLS  WAS 
EMPHASIZED  in  The  EIGHTH  QUARTER.  A  NOTEWORTHY 

accomplishment  ,*as  the  growth  of  a  large  t«in-fhee 

ZNTE  CRYSTAL  BY  THIS  METHOD.  PLASTIC 
DEFORMATION  OF  cos  crystals  by  three-point 
BtNDING  WAS  INITIATED  IN  THIS  QUARTER.  EARLY 

results  Indicate  that  slip  occurs  on  duiui  and 

II12Q)  PLANtS  AND  That  THE  SLIP  DIRECTION  Is 

(iuo).  rapio  Deformation  occurs  above  7ouc; 

AND  THE  CRITICAL  RESOLVtD  SHEAR  STRESS  IS  ESTIMATED 
TO  bE  0.3  KG/SQ  MM.  ThE  SYSTEM  CDSE-ZNSE 
WAS  INVESTIGATED  ANO  COMPLETE  SOLID  MJSCIuIlITY  is 
shown  TU  EXIST  BETWEEN  9QQ  ANd  12Q0C.  THE  SYSTEM 
ZNS-ZnTL  was  also  INVESTIGATED  and  a 
PLAUSIBLE  PHASE  DIAGRAM  is  DERIVED  FRUM  ThE  X-RAY 
RESULTS,  the  variational  METHOD  Of  SOLVING  the 
Boltzmann  equation  was  extended  to  cover  more  than 

CNE  SCAITERING  MECHANISM.  DETAILED  RESULTS  ARE 
PRESENT tU  FOR  MIXTURES  OF  OPTICAL  MODt  AND 
PIEZOELECTRIC.  SCATTERING.  (AUTHOR)  ( U ) 
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descriptive  nute:  quarterly  rept.  no.  9.  i  jan-oi  mar 

6H, 

HAY  6  H  2  0P  SHIOZAwA.L*  K.  tOEVLlN.S.  S. 

1 JOgT i J  «  M«  I 

contract:  afjju&7  >-7399 
PROj:  JU2860 

UNCLASSIFIED  REPORT 

Supplementary  NOTt:  see  also  au-626  s3a» 

DESCRIPTORS:  (♦SEMICONDUCTORS,  SULID  STATE  PHYSICS), 

cadmium  COmPUUNDS,  cadmium  alloys,  SOlFIDES, 

SELENIUM  ALLOYS,  ZINC  ALLOYS,  TELLURIUM  ALLOYS, 
INTENMETALEIC  COMPOUNDS,  CRYSTAL  GROAT H , 

IMPURITIES,  EPITuXlAL  GROWTH,  SINGLE  CRYSTALS, 
DEFORMATION,  LUMINESCENCE,  TRANSPORT  PROPERTIES, 

CRYSTAL  LATTICE  DEFECTS  IU) 

identifiers;  cadmium  sulfide,  cadmium  selemde, 
zinctelluride  IU) 

EXPERIMENTAL  WORK  IN  THt  NINTH  QUARTER 

CONTINUED  TO  EMPHASIZE  VAPOR-PHASE  CRYSTAL  gRoATm  ON 

OKIENTEU  SEED  CRYSTALS  OF  COS.  THE  EFFECTS  OF 

INERT  GAS  AND  NONSTO I c K I OME T R I C  VAPOR  IN  THt  GROWTH 

TUBt  ARE  EXAMINED.  A  POSSIBLE  ORIGIN  UF  SmAlL-ANGLE 

boundaries  IS  0 ] scosseo  *n  terms  of  dislocations 

RESULTING  FROM  VACANCY  PRECIPITATION  uUKInG  GRORTm. 

a  newly  recognized  mcqe  of  crystal  conTaminat ion 

INVOLVING  VAPOR  TRANSPORT  AGENTS  IS  DISC05SE0. 

SPECIFIC  EXAMPLES  OF  EPITAXIAL  GROWTH  EXPERIMENTS 
AND  SOMt  OF  THE  DIFFICULTIES  ENCOUNTERED  ARE 

presented,  the  intrinsic  mobility  of  cos, 

COSE  ANj  ZNTE  Was  CALCULATED  USING  A 
VARIATIONAL  METHOD  and  the  RESULTS  COMPARED  WITH 
EXPERIMENT.  THE  AGREEMENT  WAS  EXCELLENT. 

(AUTHOR)  IU) 
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CUE  V 1 T  E  CORR  CLEVELAND  OHIO  ELECTRONIC  RESEARCH  DIV 

REStARCH  ON  I  I - v I  COMPOUND  SEMICO NDUCI°RS«  <U) 

DESCRIPTIVE  NUTE:  wu ar  tehi y  kept,  NO.  10,  1  APR-JO  jun 

68, 

AUl  6*t  H 1 P  SHI  OZAWA  ,L ,  R.  i DEVL I N  ,  S  ,  b, 

i JO  ST  »  J  •  M*  I 

Contract:  AF33(6b7  1-7399 

PrOj:  002860 

UNCLASSIFIED  REPORT 

Supplementary  note:  see  also  ad-626  S3v* 
descriptors:  (•semiconductors,  solid  state  PhYSICS), 

CADMIUM  COMPOUNDS,  SULFIDES,  CADMIUM  ALLOYS, 

SELENIUM  ALLUYS,  ZINC  ALLOYS,  TELLURIUM  ALLOYS, 

INTERMETaLL I L  COMPOUNDS,  CRYSTAL  GROWTH, 

deformation,  crystal  lattice  DEFECTS,  electrical 

PROPERTIES,  DOPING,  HARDNESS,  TRANSPORT 
PNOPERT I tS ,  EPITAXIAL  GROWTH,  ANISOTROPY, 

LITHIUM,  SODIUM,  OPTICAL  PROPERTIES  (U) 

Identifiers;  caomium  sulfide,  cadmium  selenIoe, 
zinctelluriol  (U) 

experimental  vapor  PHASE  growth  OF  CDS  ON 

ORIENTED  SEEDS  has  RESULTED  in  A  bETTtR  UNDERSTANDING 

OF  INITIATING  StEU  GROWTH,  THE  HEAT  BaLaNcE  AT  T::£ 

SEED,  DtTEHMINEu  MAINLY  3Y  RADIATION,  IS  THt  M" 

IMPORTANT  FACTOH  AFFECTING  THE  TEMPERATURE  UF  T- 

growth  surface,  the  electrical  properties  of 

CDS  ARE  GREATLY  MODIFIED  0T  PLASTIC  D  L  F  0  R  M  T  I  0  N 
DUE  MAINLY  TO  ThE  EFFECT  OF  DISLOCATION  CLIMB, 

knoop  m icrohardhess  tests  have  shown  hardness 

ANISOTROPIES  ON  THE  DIFFERENT  SURFACES  OF  CoS,  IN 
COMPARING  BOTH  SIMILAR  UlRECTlONS  ON  UlFFLRENT 
SURFACES  and  DIFFERENT  DIRECTIONS  ON  TH£  SAME 

surface*  electruelastic  measurements  have  Been 

MADE  ON  Ll-  AND  NA-OOPED  CDS  CRYSTALS  WlTh 
SUMt  UNACCOUNTABLE  RESULTS*  THE  ANISOTROPIES  OF 
THE  MOBILITY  ANu  HALL  EFFECT  IN  5£M  I  CuNoUC  TOHS  <<ITH 
SLIGHTLY  ELLIPTICAL  BANDS  ANQ  OPTICAL  Moot  SCATTERING 
WERE  CALCULATED  UNDER  VfcRY  RESTRICTIVE.  ASSUMPTIONS. 

THE  NUMtRjCAL  VALUES  A«t  NOT  SIGNIFICANT  BUT  THE 
EXPLICIT  TEMPERATURE  DEPENDENCE  OF  THt  ANISOTROPIES 
IS  UF  iNTERtST,  THE  MOBILITY  OF  St  VENAL  SAMPLES  OF 
COS  AND  CDSE  WERE  FITTED  TO  ThE  THEORY  TAKING 
INTO  ACCOUNT  ALL  SCATTERING  MECHANISM*.  THE  F , T 
WAS  USEu  TO  DETERMINE  ThE  IMPURITY  CONCENTRATIONS* 

(AUTHOR!  151  (U) 
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DESCRIPTIVE  NUTES  FINAL  KEPT.  1  *4  JAN  6J-13  MaY  65, 
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kept.  nu.  iitri-a6019 
Contract:  af i 9 ( &2B » -2*u  a 
PROj:  AF-5621 

task:  sazios 

Monitor:  afckl  •  6b-82a 

unclassified  report 

SUPPLEMENTARY  NOT  t ; 

descriptors;  (Mnfrakeo  spectroscopy,  solidsj, 

(•RAMAN  SPECTROSCOPY,  SOLIDS),  ( *UL T R A  V  I  0 L t T 
SPECTROSCOPY,  SOUIOSI,  I • SEM I C ONuUc TOR S  . 

PHONONS),  CADMIUM  COMPOUNDS,  ZINC  COMPOUNDS  , 
bOKON  COMPOUNDS,  NICKEL  COMPOUNDS,  COBALT 

compounds,  manganese  compounds,  aluminum  compounds, 

MAGNESIUM  COMPOUNDS,  COPPER  COMPOUNDS,  OXIDES, 

sulfides,  nitrides,  hydroxides,  alkali  metal 

COMPOUNDS,  HALIDES,  CRYSTALS,  CRYSTAL  LATTICE 

DEFEATS,  ABSORPTION  SPECTRUM  (U) 

THE  INFKAREO  REFLECTION  AND/OR  TRANSMISSION  SPECTRA 
OF  CDS,  ZNS,  ZNO,  BN,  N{0,  COO,  AND 
THEIR  MIXED  CRYSTALS,  MnO,  AL203,  MG(UH)2 
AND  CU2S  ARE  REPORTEO  AT  ONE  OR  MuRE 
TEMPERATURES.  ThE  RAMaN  SPECTRUM  OF  ZNO  IS 
ALSO  REPORTED.  The  EXPERIMENTAL  INVESTIGATIONS 
ALSO  1 NCLUDED  TmE  STUqT  OF  CRYSTAL  FIELD  SPECTRA  OF 
NIIM,  C  0  (  2  ■*  >  aNo  MN  (  2*  I  IN  THEIR 

respective  monoxides,  the  infrared  and  the 
ultraviolet  absorption  by  U-CENTERS  in  ALKALI 
halides  «as  stuoied  and  INTERPRETED  IN  TERMS  OF 
LOCALIZED  VIRATlONAL  MODES  OF  The  IMPURITY  centers. 
THEORETICAL  INVESTIGATIONS  INCLUDE  DlSCUSSlUNS  UN! 

(1)  THE  TRENDS  in  THE  CHARACTERISTIC  PHONON 
FREQUENCIES  OF  THE  II-Vl  COMPOUNDS,  (II)  THE 
ASSIGNMENT  OF  THE  MULTIPHONON  INFRARED  ABSORPTION  JN 
GAAS  using  the  space  group  SELECTION  RULES, 

(iin  the  validity  of  the  lyodanesachs- 

TELLER  RELATIONSHIP  AT  LONG  WAVELENGTHS,  (Iv> 
the  COMBINATION  of  THE  LATTICE  MODES  WITH  TnL 
INTERNAL  MOOES  JN  A  CRYSTAL  CONTAINING  POLYATOMIC 
GROUPS,  AND  (V)  THE  GRUNEISEN  PARAMETER  FOR 
LONG  WAVELENGTH  OPTICAL  MODES  IN  IONIC  CRYSTALS,, 
(AUTHOR)  152  IU) 
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HARVAKO  UnIV  CAMBRIDGE  MASS  D 1 V  OF  LNolNECKlNG  AND 
APPLIED  physics 

HIGH  PRESSURE  RESEARCH*  tU) 

DESCRIPTIVE  notes  PROGRESS  KEPT.  no.  3ft  UN  HIGH 
PRESSURE  • 

AUG  6S  1 4  P  i ALLEN , R I  CHARD  ! 

contracts  nonr-ibbai io» 

unclassified  report 


DESCRIPTORS;  ( *H 1 GH-PRESbURE  RESEARCH, 

SEMICONDUCTORS!,  (•SEMICONDUCTORS,  HIGH-PRESSURE 
RESEARCH),  C*METalS,  HIGH-PRESSURE  REStARCH), 

OPTICAL  PROPERTIES,  ELECTRICAL  PROPERTIES,  Lead 

compounds,  tin,  reflect l v  I  tv  »  electron  Spin 

RESONANCE,  transition  ELEMENTS,  OXIDES,  NICKEL 

COMPOUNDS,  SPECTRUM  AN A  L  Y  Z  E  R  S  i  MAGNETO-OPTIC 

EFFECT,  FILMS,  GERMAN luM,  SULFIOES,  CALCIUM 

ALLOYS.  MERCURY  ALLOYS,  TELLURIUM  ALLOYS,  BAND 

THEORY  OF  SOLIDS,  U I  ODE S ( SEM  l  C UNDU C T UR )  <U) 

Identifiers:  thin  films  imi 

WORK  IS  SUMMARIZED  ON  ThE  FOLLOWING  TOPICS! 

OPTICAL  AnO  ELECTRICAL  PROPERTIES  OF  THE  LEAD  SALTS 
UNDER  pkessurei  ELECTRICAL  PROPERTIlS  of  GRAY  tin 
AS  A  FUnCtIUn  Of  PRESSURE {  EFFECT  OF  PRESSURE  On 
REFLECTIVITY  SPECTRA!  SPIN  RESONANCt  MEASURtMENT  S 
ON  SEMICONDUCTORS!  PROPERTIES  OF  The  TRANSITION 

metal  oaioesj  ratio  type  spectrometer  for  the 
measurement  of  small  increments  IN  ABSORPTION 

COEFFICIENTS!  SEMICONDUCTING  PROPERTIES  OF 
FURsTERITe;  FARADAY  HqTaTIOn  IN  SEMICONDUCTORS! 

OPTICAL  PROPERTIES  OF  SEMICONDUCTOR  THlN  FILMS! 

BAND  STRUCTURE  UF  GALLIUM  ANTIMONJDE!  INFkAHED 
Shift  ok  the  emission  of  lead  salt  diodes  mth 

PRESSURE..  (U) 
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Contract:  aF33 < 6b 7 » -7399 

unclassified  report 

SUPPLEMENTAL  NOTt:  SEE  ALSO  AU-626  S4u. 

OtStR 1 PTORS :  <*S£MICONoUcTORS,  SOLID  STATE  PHYSICS), 
CADMIUM  COMPOUNDS,  SULFlOESi  CADMIUM  Al.LO*S, 

SELENIUM  ALLUYS,  PURIFICATION,  IMPURITIES, 

SINGLE  CRYSTALS,  SILICON  COMPOUNDS,  DIOXIDES, 

crystal  lattice  uefects,  luminescence,  hall 

EFFECT,  THERMAL  CONDUCTIVITY,  CRYOGENICS  IU) 

identifiers:  cadmium  sulfioe,  cadmium  sEienide  <uj 

purification  of  cos  9 y  vacuum  sublimation  has 
RESULTED  in  MORt  CONSISTANT  yields  of  bright  yElLur 

Single  crystals  having  near  intrinsic  low-Temperatuke 

ELECTRON  MOBILITY,  THE  LOW-ANGLE  GRAIN-BOUNDARIES 
PRESENT  In  SEEO-GKOWN  CRYSTALS  was  TRACED  Tu  SURFACE 
DAMAGE  UN  THE  SfcEDS.  DEEP  ETCHING  OF  SEEDS  HAS 
ELIMINATED  T'  IS  PROBLEM.  EFFORTS  TO  RtDUCE  THL 
AMOUNT  UF  S 1 02  INCLUSION  HAVE  RESULTED  IN  ONLY 
M1NUR  IMPROVEMENTS.  ThE  FORMATION  OF  SCREW 
DISLOCATIONS  WAS  TRACED  TO  THE  SlU2  PARTICLES. 

THE  THERMALLY  STIMULATED  'TAP  EFFECT*  IN  CDS 

WAS  INVESTIGATED  AND  IS  SHOWN  TO  a E  AN 

elec trolum i nesclnt  effect  which  results  from  the 

PYROELECTRIC  NATURE  OF  CDS.  ROOM  TEMPtRATJRE 
EDGE  EMJSSlUN  IN  CDS  WAS  OBTAINED  WHEN  A  CRYSTAL 
CUNTAiNfcD  IN  AN  EVACUATED  TUBE  WAS  EXCITED  BY  A  HIGH 
VOLTAGE,  HIGH  FREQUENCY  DISCHARGE  ON  THE  OUTSIDE  OF 
THE  TUBtS,  THE  EXPERIMENTAL  HALL  MOBILITY  OF 
CDSt  IS  COMPARED  WITH  ThE  COMPLETE  ThlORY  AhiD 
RESULTS  iNlUCATt  THAT  THESE  CRYSTALS  A«t  uNlY  WtAKLY 
COMPENSATED.  (AUTHOR)  (U) 
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DESCRIPTIVE  NOTES  MONTHLY  TECHNICAL  ENGINEERING  KEPT  •  NO, 
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contract:  n61339-i‘iru 

unclassified  report 

SUPPLEMENTARY  NOTt;  SEE  ALSO  AO-620  3 1  a  . 

DESCRIPTORS;  <*IhAGE  inTensifiersieleciROnics) , 

PREPARATION),  <*PhUTUElECTRIC  MATERIALS,  IMAGE 
INTENSIPIERSIeLEcTROnIcS)),  LUMINESCENCE, 
PHOTOCONDUCTIVITY,  CADMIUM  ALLOYS,  SELtNlUM 
ALLOYS,  ZINC  COMPOUNDS,  SULFIDES,  CADMIUM 
COMPOUNDS,  POmDEhS ,  FILE'S,  SINTERING,  SANDWICH 
PANELS,  GAIN  (U) 

IUENTIFIEKSJ  CADMIUM  SULFIDE,  CADMIUM  sELENlpE  <UJ 

SEVERAL  6  IN  X  6  IN  S I Zt  LO*  NESOLUTIUN  TYPE  IMAGE 
INTENSIFIES  PANELS  WERE  FABRICATED.  THE  PaNeLS 
CuULD  UE  CLASSIFIED  IN  TWO  GROUPS;  (I)  HIGH 
GAIN-SLOW  PANELS  WITH  STANDARD  LUMINOUS  GAINS  Of 
SEVERAL  HUNOREDI  12)  LOft  GAINFAST  PANtLS  WITH 
GAINS  IN  THE  ORDER  OF  TEN.  PANELS  OF  THE  LAST 
GROUP  HAC  DECAY  TIME  CONSTANTS  LOflEK  THAN  20 
MILLISECONDS  ANy  PROVED  TO  BE  ACCEPTABLE  FOR  MOVIE 
FILM  PROJECTION  DISPLAY.  THE  FABRICATION  OF 
DOUbLt-LAYEH  COS-CDSE  PANELS  WAS 

unsuccessful,  sume  image  intensifies  panels  were 

CONSTRUCTED  USING  THE  EVAPORATED  El  FILMS 
SANDWICHED  «ITH  CDS  PC  POWDER  EMBEDDED  IN  EPOXY 
RESIN.  TH£  MAXIMUM  RESOLUTION  OF  THESE  PANELS  WAS 
2  SO  LINES/1NCH,  AND  THE  MAXIMUM  GAIN  «A5  AROUND  TEN. 

A  VERY  DISTURBING  NONUN  I  FORM l T Y  EXISTS  ON  ThESE 
PANtLS  WHJCH  HAS  TO  BE  ELIMINATED  0EFURE  ANY 
PRACTICAL  USE  CAN  BE  MADE  OF'  THEM,  (AUTHOR)  <D) 
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descriptive  note;  technical  kept,, 
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unclassified  report 

Supplement aky  note: 

descriptors;  (•semiconductors ,  elec.kic  currents), 
(•cadmium  COMPOUNDS,  SULFIDES),  ( • S  I  NGLE  CRYSTALS, 
OPTICAL  PRoPtRTJtSl,  ELECTRIC  FIELo?  MODULATION, 
ILLUMINATION,  light  transmission, 

PHUTOCONOUCT  1  vITy  ,  MONOCHROMATIC  L  I  v.  •  , 

INTENSITY,  voltage,  OSCILLATION,  TEMPERATURE  (U) 

Identifiers;  cadmium  sulfide  »uj 

LOW  FkEgUeNCY  current  oscillations  with  current 
modulation  of  t*o  orders  of  magnitude  ok  more  have 

been  OBSERVED  in  CDS  SINGLE  CRYSTAL  PLATELETS 
UNDtR  CONDITIONS  OF  H>&H  ELECTRIC  FIELD  AND 
ILLUMINATION  A I T  H  MONOCHROMATIC  LIGHT  NEAR  THE 
FUNDAMENTAL  ABSORPTION  EDGE.  THE  OBSERVED 

frequencies  of  oscillations  were  in  the  range  fro* 

0,1  TO  6.0  CPS,  INCREASING  AITH  INCREASING  lIghT 
INTENSITY  ANO  VOLTAGE.  FOR  MOST  CRYSTALS  THE 
TEMPERATURE  OF  MAXIMUM  PHOTOCONoUCT I  V  I T Y  UCCUHRtD  AT 

approximately  i j u k •  oscillations  for  these 
CRYSTALS  WERE  OBSERVED  ONLY  IF  THE  TEMPERATURE 
WITHOUT  FIELD  WAS  BELO*  120K.  ONLY  CtxTAlN  KINDS 

of  crystals  exhibited  the  above  described 

OiClLCAIIONS.  BESIDES  The  TEMPERATURE  DEPENDENCE 
OF  THE  PHOTOCONDUCTIVITY,  these  CRYSTALS  SHOW  A 

pronounced  thermally  stimulated  current 

(CONDUCTIVITY  GlQw)-PEAK  AT  2bOK,  AND  THOSE 
WHICH  06CJLLATE  only  aT  THE  LOWER  TEMPERATURE  SHO,. 

another  Peak  at  ihok.  (extracted)  (U) 
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UNCLASSIFIED  REPORT 

Supplementary  note:  see  also  ad  62i  9m. 
descriptors:  (♦slmicondUctqr  devices,  materials), 

(•LASERS,  SEMICONDUCTOR  DEVICES),  SEMICONDUCTORS, 

CAUMIUM  COMPOUNDS,.  SULFIDES,  DOPlNfa,  SlLENIUm, 

DIFFUSION,  TRACER  studies,  zinc  ALLOYS,  selenium 
alloys.  TELLURIUM  ALLOYS,  TRANSPORT  PRuPERIItS, 
electroluminescence,  semiconducting  films,  gallium 
alloys*  arsenic  alloys,  optical  properties, 
ellctrunic  snitching,  oiodes.semicondulTor)  t u > 

Identified;  thin  fums  im> 

data  on  the  diffusion  of  se  into  CDS  as 

FUNCTIONS  OF  TIME  AND  SULFUR  PRESSURE  BETWEEN  900  AND 

iuouc  show  that  the  oiffusion  profiles  ARt 

INDEPENDENT  of  PREOOP I Nu  WITH  SE,  PKEANNEALING  The 
CRYSTALS,  SURFACE  PREPARATION,  and  IN  DOPINb, 

THE  DIFFUSION  IS  NOT  SIMPLE,  AND  THE  DATA  AwE  BEING 
ANALYZED  TO  DETt  RMINE  A  SUITABLE  MODEL*  A 
SUCCESSFUL  N r  .  NIUUE  FOR  GROWING  ZNSE  SUB  X, 

TE  SUB  <1-X>  ALS  IS  DESCRIBED,  AnD  DaTa  ON 

THE  PKOPERT'  F  jUNCrlONS  PREPARED  FROM  A  NEW 
COMPOSITION  t-i'Ht  SPOND I NG  T  0  X  ■  U.IH  ARE  GIVEN. 

LIGHT  INTENSITY  VS  CURRENT  AND  TEMPERATURE  ARE 
GIVEN  AND  DISCUSSED  IN  TERMS  OF  A  PROPOSED  ENERGY 
level  diagram,  thin-film  gaas  Switching  dioues 
HAVE  BEEN  CONSTRUCTED  by  EVAPORATION  of  GA  and  as 
ONTU  MO  SUBSTRATES.  THE  CHARACTERISTICS  RESEMBLE 
THOSE  OESCRIBEO  BY  MIZUSHIMA  EXCEPT  THAT  THEY  ARE 
ASYMMETRICAL  WITH  RESPECT  TO  VOLTAGE*  UUTHOR) 

t  0 ) 
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UNCLASSIFIED  report 

supplementary  note:  unedited  rough  draft  trans.  of 
IZVESTIVa  VYSSHIkh  UCHE8NYKH  ZAVEDENil.  FUIkA 
(USSR)  NJ  P13R-N3  196H, 

DESCRIPTORS;  (•SEMICONDUCTORS,  PHYSICAL  PROPERTIES)* 
(•CADMIUM  COMPOUNDS*  SULFIDES),  {^SEMICONDUCTING 
FILMS,  SULFIDES),  ELECTRICAL  CONOUCTANlE, 

MOBILITY,  THICKNESS,  SCATTERING,  ABSORPTION 

SPECTRUM,  SUBLIMATION,  OPTICAL  PROPERTIES,  USSR  IU) 

identifiers:  cadmium  sulfide  <uj 

contents:  electric  properties  of  polycrystalline 
cadmium  sulfide  films;  concerning  the  nature  of 
OPTICAL  ABSORPTION  OF  POLYCRYSTALLINE  FILMS  OF 
CADMIUM  SULF  IDE*  IU) 
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MR IGHT-PATTERSOn  AF  B  OHIO 

A  STUDY  OF  HOMOGENEITY  OF  SOLID  SOLUTIONS  Up  CADMIUM 
SULFIDE  And  CADMIUM  SELENIDE  by  X-RAY  FLUORtSCENCt , 

<u> 


M  1 9  P  CHAN, FRANK  L.  IBKOuKS. 

DONALD  A.  i 

REPT.  NO.  ARL-6S-269, 

PROj:  AF-702J, 

TaS.<:  702300  ,702307 

unclassified  report 

AVAILABILITY:  PUBLISHED  in  ADVANCES  IN  X-NAy 
ANALYSIS  V  B  PR20-30  19A&.  CDPjES  TO  DuC  USERS  ONLY. 
Supplementary  notl: 

DESCRIPTORS:  (•SEMICONDUCTORS,  SOLID  SuLUTlONS), 

(•CAUMIUM  COMPOUNDS.  SEMICONDUCTORS),  (•CADMjUM 
ALLOYS.  SEMICONDUCTORS),  SULFIDES,  SELENIUM 
ALLOYS,  FLUORESCtNCE ,  PHASE  STUDIES,  CHEMICAL 
ANALYSIS,  TEST  METHODS  IU) 

Identifiers;  cadmium  felenide,  cadmium  sulfIue  »uj 

THE  HOMOGENEITY  Op  SOLID  SOLUTlUNS  OF  CAOHlUM 
SELENlDt  AND  CAyMIUM  SUlFIDE  MAS  l N V E sT I « a TEO  . 

CRYSTALS  OF  THE  SOLID  SOLUTIONS  HAVIN  DIFFERENT 
SELENIUM  CONTENTS  MERE  GROAN  IN  THE  AEROSPACE 
research  laboratories  BY  THE  CONVENTIONAL  methods 
as  described  in  the  earlier  conferences,  the 
COMPOSITION  OF  THESE  SOLID  SOLUTIONS  MERE  ANALYZED 
CHEMICALLY  FOR  THEIR  SELENIUM  CONTENT  By  A  PROCEDURE 
PERFECTED  IN  THt  AEROSPACE  RESEARCH 
LABORATORIES,  crystals  in  the  form  of  lumps  MERL 
CUT  TO  OPTIMUM  SIZE  SUITABLE  TO  BE  INSERTED  INTO  rHE 
COMMERCIALLY  AVAILABLE  SAMPLE  HOLDER •  THE  SfcLENlUM 
CONTENT  OF  THCSt  CRYSTALS  MAS  ASCERTAINED  BY  SCANNING 
THE  SAMPLE5  .  T,  ,  STATIONARY  COLLIMATORS  Op  SMaLL 
APERTURE.  Ti  SPECTOGrAPH  USED  FOR  THt  PRESENT 
STUuY  MAS  OPERATED  AT  7S  KVP  AND  SO  MA.  THE 
TARGET  TUBE  MAS  CONSTRUCTED  OF  MOLYBDENUM,  THE 
RESULTS  FrOH  THE  CHEMICAL  METHOD  MERE  USED  TO 
CORRELATE  THE  COUNTS  PEN  SECOND  OBTAINED  FROM  The 
X-RAY  SPECTROGRAPH.  (AUTHOR)  (U) 
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MAR  66  2 VP  HERZOG, G.  I GUAK« AC  1 N 1  ,  J  .  ! 

POWLUS.R.  A.  J 
Contract:  aF  i9<62a)-^3&7. 

Pkoj:  af-*»6*Ui 
Task:  hbhiqr, 

MONITOR!  AFCHL  ,  66-29 

UNCLASSIFIED  HEPOHT 
SUPPLEMENTARY  NOTtJ 

descriptors;  (•computers,  integrated  circuits), 
(•PHOTOELECTRIC  EFFECT,  COMPUTERS),  ( • INTEGRATED 
CIRCUITS,  cOMPUTtRSI#  (^OPTICAL  EQUIPMENT, 

COMPUTERS),  COMPUTER  LOGIC,  TRANSISTORS. 

SEMICONDUCTOR  DEVICES,  OSCILLATORS,  PUNCHED 
CARDS,  PHOTOELECTRIC  MATERIALS,  GA TE S ( L I RC U 1 T S ) , 
SEMICONDUCTING  FILMS,  0  I  <’  )E  S  (  5£M  J  C  UNO  UC  TOR  )  , 

CADMIUM  COMPOUNDS,  SULFIDES,  TELLURIoEs  !U) 

Identifiers;  thin  films,  cadmium  Sulfius, 

cadmium  TELLURiOt,  FIElO-EFFECT  TRANSISTORS, 

metal  0 A  I  Dt  SEMICONDUCTORS  (U) 

A  LUG  I C  ARRAY  Op  12»  MOS  TRANSISTORS  »*AS 
CONSTRUCTED  THAT  HAS  THE  ABILITY  TO  OPERATE  AS  A 
halk-aduer,  a  Ring  oscillator  with  any  odd  number  of 
STAGES  up  TO  IS,  A  GROUP  OF  COUPLED  FlIP-TLOPS  uR  AnY 
ONE  OF  many  other  SPECIAL  CONFIGURATIONS.  ThE 
OESIRED  LOGIC  NtTWORK  IS  SPECIFIED  BY  AN  OPTICAL 

radiation  pattern  determined  bY  the  holes  punched  in 
A  STANDARD  BUSINESS  OaTa  card,  phutocunduc TORS 
SENSE  THE  RADIATION  AND  TURN  ON  MU5  TRANSISTORS 

that  cluse  The  signal  Paths  between  muS  tkansistor- 
NuR  GATtS.  The  logic  performed  THEREFORE  DEPENDS 
on  which  paths  are  closlo  between  the  various  nor 
Gates.  INSUlaTED-GATE  FIELO-EFFECT  TRANSISTORS 
(IGket)  of  the  metal-oxiqe-semicOnductor  imosi 
VARIETY  WeR£  SELECTED  FOR  this  use  BECAUSE  of  Thl 
small  AMOUNT  OF  ENERGY  REQUIRED  To  CONTROL  THEIR 
CONDUCTION.  EXPERIMENTS  WITH  THIN-FILM  VERSIONS  OF 
THE  IGFtT  INDICATE  EQUIVALENT  USEFULNlSS  aWu  the 
PROMISE  of  large  cOw-cOST  MOD  I F I AuLt  ARRAYS  Of  LOGIC 
GATLS.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 
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Supplementary  noth! 

DESCRIPTORS;  ( • S t M  1  C ONoU C T OK S  ,  ELECTRICAL 

CONDUCTANCE).  <»CA0MIUM  COMPOUNDS,  SULFIDES), 

IMPUNITIES,  SINGLE  CRYSTALS,  TRANSPORT  PROPERTIES, 
ELECTRONS,  band  THtOHY  OF  SOLIDS,  HEAT  OF 

ACTIVATIUN,  RESISTANCE(ELECTRICAL)  ,  DOPING  IU) 

Identifiers*,  cadmium  sulfide  <u> 

THE  TRANSPORT  PROPERTIES  OF  ELECTRONS  IN  COS 
GROWN  WITH  GROUP  I  IMPURITIES  WHICH  ShOA  ME 
PHENOMENON  OF  'STORAGE*  HAVE  BEEN  STUuIED  TO 
oeTlkmme  the  mechanism  of  conduction,  the 
MOBILITY  PAHALLtL  TO  the  C  AXIS  AT  L0«  TEMPERATURE  IS 
OF  The  URdER  OF  I  TO  10  SQ  CM/  VOLT  St-C  ANO  IS  VERY 
ANISOTROPIC,  THt  MOBILITY  PERPENDICULAR  TO  THE  C  AXIS 
BEING  1U  TO  30  TIMES  THAT  PARALLEL  TO  THE  C  AXIS, 

THE  RESISTIVITY  OF  THE  CRYSTALS  SHO„’S  AN  ACTIVATION 
EnEkGY  UF  ABOUT  O.OUl  Ev  AT  LOW  TEMPERATURE,  THE 
RESISTIVITY  IS  VERY  SENSITIVE  To  LITHl«  DONOR  OR 
ACCEPTOR  CONCENTRATION.  THESE  C h A R A C T c R  I  S T  I  C S 

indicate  that  the  conduction  mechanism  is  not  a 
RESULT  UF  electrons  in  the  normal  CONDUCTION  band  but 
IS  A  RESULT  OF  an  impurity  conductivity,  the 
ACTIVATION  EnERsY  OF  O.UOt  LV  IS  THOUGHT  TO 
CORRESPOND  TO  epsilon  sub  3  IN  SILICON  AND  GERMANIUM 
IMPUR I TY-CONOUCT I  ON  THEORY  »  (AUTHOR)  IU) 
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insulated-gate  field-effect  transistor  using  single 
crystal  cadmium  sulfide.  <u> 


descriptive  note:  re;jseu  eo., 

iEP  6S  DP  CONH  AC AN ( J .  IMuLLEHiK.  S*  i 
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unclassified  report 

AVAlLABLlLl TY  J  PUBLISHED  IN  SOLID  STATE 
ELECTRONICS  V 9  P ]  82  1966.  COPIES  TO  DUC  USERS  ONLY. 
Supplementary  note:  revision  of  manuscript  submitted 

jUl  65. 

Descriptors:  (•transistors,  •stMicoNuucToHs) , 

INORGANIC  COMPOUNDS,  OXIDES,  CaDMIUM  COMPOUNDS, 
sULFIOES,  films,  SINGLE  crystals,  eLeC  i  R I  c 
currents,  VOLTAGt,  FlEuO  THEORr, 
gates(C1rcui t s j  ,  vapor  "latino,  vacuum 

apparatus  IU) 

IDENTIFIERS:  THlu  FILMS.  CADMIUM  SuLFluE,  FJtLU- 

LFFECT  TRANSISTORS  ‘u> 

metal-oxide-semiconoucTur  (mosj  transistors  were 
CONSTRUCTED  on  PREPARED  SUBSTRATES  UF  high 
resistivity,  single-crystal  cadmium  sulfide.  thl 
transconDuctancc.  output  conductance,  gate-source  and 
gate-drain  capacitances  for  these  devices  were  uf  the 

SAME  GENERAL  MAGNITUDES  AS  WERE  OBTAINED  ON  DEPOSITED 
POLKRYSTaLUNE  CPS  THlN-FlLM  TRANSISTORS 
(TFT'S)  Of  SIMILAR  DIMENSIONS.  INITIAL  YEsTs 
INDICATE  THAT  THE  DRAIN  CURRENT-DRAIN  VOLTAGE 
CHARACTERISTICS  OF  THE  SINGLE-CRYSTAL  CDS  MuS 
TRANSISTOR  ARE  LESS  TEMPERATURE  SENSITIVE  ThAn  AR£ 

THE  CHARACTERISTICS  OF  DEPOSITED,  POL Y CN Ys T AL L I  ME • 
THIN-FILM,  COS  DEVICES  (TFT'S}.  IN  BOTH 
single  CRYSTAL  AND  thin-fjlm  TRaNSISTuRS,  The  0  a  I d  e 
layer  and  ELECTkODES  are  VACUUM  deposited  u S I N v 
SIMILAR  PROCEDURES.  THE  large  OIFFEkEnCE  l N  the 
TEMPERATURE  STABILITIES  of  the  two  TYPES  uF  DEVICES 
INDICATES  that  the  SOURCE  OF  THE  TEilPfcR  ATuRfc 

dependence  lies  in  the  deposited-  thih-film  nature  of 

The  SEMICONDUCTOR  LAYER. 
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surfaces  by  lled,  part  ii.  combined  leed  and  mass 

SPECTROMETER  MEASUREMENTS  FOR  ADSORPTION  and 
CATALYSIS,  (OJ 

DESCRIPTIVE  NOTE:  PRUGRESS  REPT*  NO,  0  ( SEMI -ANNUAL )  I 
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D,  i 0  N  C  H I  , M.  I 

contract:  oa-28-u*u-amc-uo299(e>, 

PROJ!  DA-200-lMbUl“81  la 

unclassified  nepoht 

Supplementary  note:  see  also  ad-623  i7R, 

DESCRIPTORS;  (•SEMICONDUCTORS,  SURFACE  PROPEkTjES), 
(•CATALYSTS,  SURFACE  PROPERTIES),  (-CADMIUM 
COMPOUNDS,  SULFIDES)!  (•NICKEL,  ADSORPTION)* 

METALS,  ELECTRON  DIFFRACTION  ANALYSIS,  MASS 
SPECTROSCOPY ,  ILLUMINATION,  oxygen,  HEaTING, 

VOLTAGE  CARBON  MONOX  1 OE ,  OXIDATION, 

CATALYSIS  10) 

IDENTIFIERS:  CADMIUM  SULFIDE,  LEED  (U) 

A  ST  uUY  *  A  S  MADE  OF  CADMIUM  SULFIDE  SURFACES  BY  LDA 
ENERGY  ELECTRON  DIFFRACTION  (LEED),  THE  INFLUENCE 

of  illumination  on  the  aosorptjon  of  oxygen  a  as 

OBSERVED  FOR  VahIOUS  CONDITIONS  OF  THt  SURFACE, 

THE  PHOTO-ST IMULATEU  ADSORPTION  OF  OXiGEN  WAS 
COMPARED  rITH  The  ADSORPTION  PROMOTED  by  the  PRtSENCt 
OF  A  HOT  FILAMENT  NEAR  THE  SAMPLE,  FROM  THE 
CHANGES  in  POTENTIAL  MEASURED  DURING  THE  ADSORPTION 
PROCESS  IT  HAS  CONCLUDED  THAT  ATOMIC  OXYGEN  IS 

probably  the  adsorbate  species,  combined  electron 
DIFFRACTION  and  MASS  SPECTROMETER  measurements  WERE 
applied  to  the  adsorption  of  carbon  monoxide  on 
nickel,  these  techniques  ENABLEO  the  OBSERVATION 
OF  SURFACE  structures  as  a  function  of  the  adsorbed 

SPECIES  AS  WELL  AS  THt  CONDITIONS  OF  THE  SURFACE 

which  enhanced  the  adsorption  of  the  carbon  monoxioe 

AND  DESORPTION  WITH  SELF-OX IDaT I  On  TO  FORM  CARBON 
DIOXIDE,  (AUTHOR)  (UJ 
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UNCLASSIFIED  report 

SuPPLtMLNT  AR  Y  NOTE! 

DESCRIPTORS;  (•ThIODES,  SEMICONDUCTING  FJLhS), 
(•TRANSISTORS.  SEMICONDUCTING  FILMS) .  CADMIUM 
COMPOUNDS.  SElENIDES.  sulfides,  cadmium  alloys, 
hall  EFFECT.  RESiSTANCE(ELECTRtCAL) ,  VAPOR 
plating,  vacuum  apparatus,  manufactuk ing  methods, 

SEMICONDUCTOR  devices,  EVAPORATION,  SELENIUM 
ALLOYS 

IDENTIFIERS:  CADMIUM  SELENIDE,  CADMIUM  SULFluE, 

THIN  FILMS 

a  process  fur  fabricating  cose  thin-fjlm- 

THAN5IST0RS  (TFT »  S )  RePkODUCIbLY  IN  LaRGE  AkRaYS 
HAS  been  DEVELOPED,  the  deposition  of  the 
SEM  ICONuUcTOR  by  EVAPORATION  UPON  AN  uNHEaTeD 
substrate  is  controlled  by  means  OF  ELECTRICAL 
MONITORING  Of  A  SAMPLE  TFT  DEPOSITED  uN  THE  SAMfc 
BLANK  WITH  The  CIRCUIT  array,  wire  grill  masks  in 
THE  VACUUM  SYSTEM  ARE  USED  TO  DEFINE  THE  PATTERNS. 
InTEGKATEq  ThIN-FILM  CIRCUITS  INCORPORATING  5R0 

cost  tft»s  have  operated  continuously  fur  more 

THAN  SOU  HOURS  „ITH0UT  FAILURE.  THE  HALL 
MOBILITY  AND  RESISTIVITY  OF  VACUUM  -OtPOSlTcD 
COSE  FILMS  HAVE  BEEN  STUDIED  FOR  VARIES 
DEPOSITION  CONDITIONS,  MET AL- I NSUL A T OK - 
SEMICONDUCTOR  (m-I-S)  STRUCTURES  HAVE  BEEN  USED 
TU  STUDY  INSTABILITY  MECHANISMS  IN  THfc  TFT*  A 

systematic  program  of  fabrication  and  life-testing  of 
cos  TFT*s  is  being  carried  out.  analog  and 

DIGITAL  CIRCUITS  INCORPORATING  TFT*S  WERE  STUDIED. 
masks  were  UESlGNED  and  ordered  for  a  THREE-INPUT 
digital  Gate,  (author)  ‘uj 
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DESCRIPTORS:  («-Tr1oD£5,  SEMICONDUCTING  FILMS). 

(«TRaNSISToRS»  StM  I  CONDUCT ING  FILMS).  CAuMlUh 
COMPOUNDS,  SElENIUlS,  SULFtOES,  CADMIUM  ALLOYS, 

SELENIUM  alluys,  LIFE  EXPECTANCY, 

FAlLUREULECTRONicS)  ,  STABILITY,  DEPOSITION, 
GATEb(ClKCulTS) ,  PESISTORS,  NICKEL  ALLuYS, 

CHROMIUM  ALLUYS  *U) 

IDENTIFIERS;  NICmKOME,  ThIN  FILMS 

A  PROCESS  OF  STABILIZING  CADMIUM  SUlFIDE  TFT'S 
HAS  BEEN  DEVELOPED.  PRELIMINARY  DATA  BASED  UN 
IOGU-HOUR  SHELF-LIFE  AND  OPER A T 1 Ng-L I F E  TtbTS 
INCICATE  THAT  Tm£  STABLUEO  TFT'5  DO  NOT  HAvE  The 
REVERSIBLE  0  A  T  E  I NSUL A TqR-S E M I C UNoUC T OR  INSTABILITY. 
SHELF  LIFE  AND  UPERAT l N6  LIFE  HA  V  t  REVEALED  THAT 
RANuOM  1  SUB  0  INSTABILITIES  HAVE  BEEN  GREATLY 
REDUCED.  fRUM  Early  OPERATING  LIFE-TEsT 

COMPARISONS,  THl  LONG-TERM  DECAY  OBSERVED  IN  PREVIOUS 
TFT'S  HAS  ALSO  BEEN  GI.EaTLY  REDUCtO .  OPERATING 
TESTS  OF  UNITS  AT  130C  AND  IBSC  FOR  3uD-HOUr 
PERIODS  iNDlCATt  THt  PRESENCE  OF  A  LONG-TERM  DECAY 
MECHANISM,  INTEGRATED  THIN-FILM  THREE-INPuT  GaTE 
CIRCUITS  INCORPORATING  COS  TFT'S  AND  nICHHGmE 
RESISTORS  HAVE  BEEN  FABRICATED  AND  TEsTEO.  A 

procedure  for  depositing  cdse  tft«s  upon  an 
UnHEaTED  SUBSTRATE  HAS  YIELDED  GOOD  R t P R 0 D U C  I  B  I  L t T Y  , 
stability,  and  life.  AN  UNENCaPSULAT EU  CInCUJT 
incorporating  s  ho  cose  tft'S  was  operated  over 
2U0U  HOURS  AT  ROOM  TEMPERATURE  BEFORE  ANY  U,„ITS 

failed,  another  circuit  of  the  same  type  has 
operated  7 o u  hours  at  esc  WITHOUT  FAILURE. 

(AUTHOR)  <  U > 
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DESCRIPTORS:  ( *StM  ICONDUCTORS  ,  • PHO T U C U NDUC T J V  I  T Y  )  , 
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A  THEORY  OF  SUPtRL I  NEAR  I T Y  BY  CaRUON  aND  gUttE 
IS  EXTENDED  by  CONSIDERING  the  EFFECT  OF  A  high 
DENSITY  OF  SHALLOW  TRaPS,  EITHER  DISCRETE  ON  AITh  a 
QUASIEXPOnENTIAL  DISTRIBUTION,  new  CONDITIONS  for 
THE  BREAKPOINTS  OF  SUPERLINEARITY  aHE  INTRODUCED. 

THESE  NEA  CONDITIONS  ALLOW  THE  EXPLANATION  gF 
SEVERAL  FEATURES  OF  SUPERL I NE AR I T Y  IN  SINTERED 

layers,  including  the  ’anomalous'  obslRVatIun  of 
lifetime  decrease  above  the  superlineaR  region,  as 
described  in  investigations  on  cose  by  stufp. 
a  pussible  Relationship  between  such  trap 

DISTRIBUTIONS  And  an  APPARENT  0ECKEA5t  IN  SENSITIZING 
CENTER  HOLE  IONIZATION  ENERGY  IN  HIGHlY  IMPURE  SINGLE 
CRYSTALS  OF  COS  IS  SUGGESTED.  A  SUMMAk Y  OF  ALL 
THE  BASIC  SUPERLINEARlTY  CONOiTlONS  is  given,  with 
PRINCIPAL  EMPHASIS  ON  THE  PHYSICS  QF  THE  INVOLVED 
MECHANISMS.  (AUTHOR)  *U) 
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DETERMINATION  Of  ELECTRON  trapping  parameters,  (I 

MAT  66  UP  bOBE, RICHARD  H.  !  DUbitL  i 
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availability  ;  published  in  journal  uf  applied 
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Supplementary  NuTt: 

descriptors:  (*semiconuuctoRs,  electron  capture)* 

l*CARRlEKS(StMlCuNOUCTORS),  MATHEMATICAL 
ANALYSIS),  CADMIUM  COMPOUNDS*  SULFIDES, 

SElEnIOES.  PHOTOCONOUCTI  VITY,  THERMAL  PROPERTIES,, 
PROBABILITY,  crystals,  electrons  l 

IDENTIFIERS:  ELECTRON  TRAPPING,  THERMALLY 

ST  IhULATLDcONDUcTlV ITY ,  CADMIUM  SELENIuE,  CADMIUM 
SULFIDE  l 

A  DETAILED  INVESTIGATION  OF  DIFFERENT  METnUyS  Fur 
DETERMINING  ELECTRON  TRAP  PARAMETERS  rt  A  5  HADE  ON 
CRYSTAL*  OF  CDS-COSE.  THE  PRINCIPAL 
TECHNIQUES  INVOLVED  ARE  DECAY  OF  PHU T JC 0 N D U c T i V 1 T Y 
AND  THERMALLY  STIMULATED  CONDUCTIVITY  ITSC). 

DIRECT  EVIDENCE  OF  A  UU  AS  I  CON  T  I NUOUS  )RAP 
DISTRIBUTION  WITH  TOTAL  DENSITY  OF  SX10  TO  THE  15Th 
PUWER/CJ  CM*  TRAP  DEPTH  RANGE  OF  U.J-u.7  EV,  AND 

capture  cross  sections  of  The  order  of  io  Tu  the  - 

1 6  T  h  POWER  SQ  CM  IS  CHAINED,  FUR  WHIlH  CORRECT 

values  of  the  parameters  can  6e  calculated  from 
fermi-level  analysis  of  either  decay  uR  tsc  data, 
in  the  same  crystals  a  discrete  trap  level  ,.ith 
density  Of  2X10  to  the  i*»th  power  /cu  cm,  depth  of 

0.7J  EV,  AND  APPARENT  CROSS  SECTION  OF  IQ  Tu  THE  - 
I  *4  T  h  POWER  SQ  CM  IS  ALSO  FOUND*  IN  SPITE  OF  THE 
LARGE  VALUE  OF  CROSS  SECTION  DERIVED  FROM  T  hE  FkeEInG 
OF  TRAPPED  ttECTRONS,  THESE  TRAPS  EXACTLY  OBEY 

munumullcular  kinetics,  a  temperature  threshold  at 

1  o  OK  IS  FOUND,  BELOW  WHICH  IT  IS  NOT  POSSIBLE  TO 
FILL  THtSE  TRAPb,  EXAMINATION  OF  A  NUMBER  OF 

possibilities  favors  the  proposal  that  these  traps 
are  characterized  by  a  coulomb  -repulsive  barrier, 

(AUTHOR)  l 


167 


UNCLASS  I F l ED 


unclassified 


doc  report  bibliography  search  control  no.  /zzzht 

Ao-632  V9d  20/12  20/5  9/1  11/6 

LINCOLN  Lab  MASS  INST  Of  TECH  LEXINGTON 

SOLID  STATE  RESEARCH  1966-1.  <U) 

descriptive  note:  quarterly  technical  summary  rept.  i 

NOV  65~.il  JAN  66 , 

JAN  66  7 6P  MCWHORTER • ALAN  L.  < 

Contract:  af  i9U2«)-5i67, 

PhOj:  AF-6R9C, 

monitor:  esd  ,  TR-66-H2 

unclassified  report 

SUPPLEMENTARY  MOTt:  SEE  ALSO  AO-629  QH6 • 

DESCRIPTORS;  (*S0L10  STATE  PHYSICS,  SCIENTIFIC 
RESEARCH!,  (•SEMICONDUCTOR  OEViCES,  SCIENTIFIC 
RESEARCH!,  (-LASERS,  SCIENTIFIC  RESEARCH), 
(•INTERMETaLLIC  COMPOUNDS,  SCIENTIFIC  RESEARCH), 
PUMPING(ELECTRONICS) ,  ELECTRON  BEAMS,  SELENlOES, 
SULFIDES,  CADMIUM  COMPOUNDS,  GALLIUM  ALLOYS, 

aRseimic  alloys,  phosphorescent  materials,  zinc 

COMPOUNDS,  TITANIUM  COmPQUNOS,  OXIDES,  IRON, 
cyclotron  resonance  phenomena,  magnetism,  spinels, 
MAGNETIC  RESONANCE,  THULIUM.  ELECTRICAL 
PROPERTIES,  MEHCURV  COMPOUNDS,  TELLUKIOES,  LEAD 
COMPOUNDS,  RHENIUM  COMPOUNDS  tU) 

Identifiers;  cadmium  selenide,  cadmium  sulfide, 
cadmium  TEr.LURIDt,  GALLIUM  ARSENIDE,  LEAD 

selenide, mercuric  telluRide,1  titanium  oxides, 

RHENIUM  OXIDES  <U) 

contents:  SOLID  state  DEVICE  RESEARCH!  OPTICAL 
TECHNIQUES  AND  uEVJCESI  MATERIALS  RESEARCH!  PHYSICS 
OF  SOLIDS.  (U) 
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ULTRAVIOLET  REFLECTIVITY  STUDIES  OF  C'SJSE  single 
CRYSTAL  SOLID  SOLUTIONS.  <U> 

DESCRIPTIVE  NOTE:  MASTER'S  thesis, 
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unclassified  report 
Supplementary  notes 

oescriptons:  (•ultraviolet  spectroscopy. 

•SEMICONDUCTORS),  (*CA0M1UM  ALLOYS,  ULTRAVIOLET 
SPECTROSCOPY),  ( • SELEN I UM  ALLOYS,  ULTRAVIOLET 
SPECTROSCOPT ) ,  SINGLE  CRYSTALS,  SOLID  SOLUTIONS. 
bAND  THEORY  OF  SOLIDS,  ATOMIC  ENERGY  LEVELS. 

ELECTRON  TRANSITIONS,  CRYSTALLOGRAPHY,  CADMIUM 
COMPOUNDS,  SULFIDES 

THE  REFLECTION  SPECTRA  OF  CDS;CE>SE  SOLID 
SOLUTION  ALLOYS  HAVE  BEEN  MEASURED  AT  ROOM 
TEMPERATURE  FOR  PHOTON  ENERGIES  IN  THE  RANGE  s.U  - 
10. U  EV.  THE  SHIFT  IN  ENERGY  OF  SEVERAL  DIRECT 

interband  transitions  ieo,  e»o,  ei,  E2> 

WITH  VARYING  cation  COMPOSITION  HAS  been  observed. 

THE  STRUCTURE  IS  INTERPRETED  IN  TERMS  OF  AN 
ANALOGOUS  ZINCBlENDE  MODEL,  WHICH  HAS  BEEN  SHOWN  TO 

differ  from  THE  wurtzite  IN  THE  (0,  0,  1) 

DIRECTION  in  THE  FOLDED  ZONE  SCHEME  OF  BIRMaN  ONLY 

by  the  omission  of  a  small  trigonal  field 
perturbation,  the  observed  monqtonicalLy 
INCREASING  VARIATION  IN  eo  is  in  good  AGREEMENT 
with  THAT  REPORTED  BY  HANDELKAN  AND  KAlTER.  THE 
VARIATION  in  THE  TRANSITIONS  IS  QUALITATIVELY 
INTERPRETED  as  RESULTING  from  AN  EFFECTIVE  LATTICE 
PARAMETER  DILATION  WHICH  OCCURS  IN  THE  ALLOYING 
PROCESS.  THIS  DILATION  IS  SHOWN  TO  GIVE  RISE  TO  A 
POTENTIAL  OF  DEFORMATION  WHICH  HAS  A  PERTURBING 
EFFECT  ON  THE  BAND  EDGES.  (AUTHOR)  tu» 
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supplementary  note; 
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STRESSES,  SINGLE  CRYSTALS,  RELAXATION  TIME, 

ELECTRON  CAPTURE,  COPPER,  SILVER,  IMPURITIES  (U) 

IDENTIFIERS;  THESES  (U) 

THE  COPPER  AND  SILVER  DOPED  CADMIUM  SULFIDE 
CRYSTALS  OBSERVED  IN  THE  EXPERIMENT  EXHIBITED 
ESSENTIALLY  THE  SAME  ULTRASONIC  AMPLIFICATION 
CHARACTERISTICS  AS  CRYSTALS  GROWN  FROM  UNDOpED,  HIGH* 

purity,  cadmium  sulfide  powoer.  the  relaxation 

TIME  Of-  ELECTRON  TRAPPING  IS  NOT  AFFECTED  BY  THE 
PRESENCE  OF  THE  imPURjTY  ELEMENTS  COPPER  aNQ  SILVER, 

AT  LEAST  iF  THE  I rtPUR J TY-ELEMENT  CONCENTRATIONS  ARE 

restricted  to  those  used  in  this  experiment,  the 
calculated  value  of  .o  for  the  trapping  factor  in 
CRYSTAL  H  (CDS5CU-3UPPM) ,  AS  COMPARED  To  ,5 
CALCULATED  FOR  all  OTHER  CRYSTALS,  15  A  POSSIBLE 

indication  that  the  impurity  atoms  formed  trapping 
CENTERS  not  present  In  the  other,  less  HEAVILY  doped* 
crystals.  IF  The  restrictions  imposed  by  the 
LINEAR  (Small  SIGNAL)  approximation  are  not 
VIOLATED,  the  MODIFIED  amplification  equation  of 
UCH1DA  ET  AL.  CORRECTED  DESCRIBES  THE 
EXPERIMENTALLY  OBSERVED  ultrasonic  AMPLIFICATION  IN 

cadmium  sulfide,  the  disadvantage  of  the  modified 

EQUATION,  IN  THE  EXPERIMENTAL  SITUATION,  jS  THAT  IT 

is  possible  to  obtain  apparent  agreement  BETWEEN 

THEORY  ANQ  EXPERIMENT  WHEN  NONLINEAR  CONDITIONS  ARE 
ACTUALLY  PRESENT  IN  THE  CRYSTAL.  THIS  SITUATION  IS 
MADE  POSSIBLE  BY  THE  DEPENDENCE  OF  THE  THEORETICALLY 
PREDICTED  GAIN  VALUES  On  THE.  EXPERIMENTALLY  OBSERVED 
VALUES  OF  MAXIMUM  ANO  MINIMUM  GAIN.  FOR  EXAMPLE, 

THE  EFFECTS  OF  ACOUSTIC  GAIN  SATURATION  CAN  REDUCE 

The  observed  maximum  gain  which  in  turn  will  result 

IN  THE  RATIO  OF  THE  THEORETICALLY  PREDICTED  MaXJmUM 

gain  to  minimum  GAIN  gSING  reduced  AS  well.  (U) 
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Supplementary  note; 
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DIOXIDE,  VACUUM,  TEMPERATURE,  PHOTOCONDUCTIVITY. 

MASS  SPECTRUM,  PHESSURE,  SEMICONDUCTORS  <U) 

IDENTIFIERS;  CADMIUM  SULFIDE  (U) 

UNDOPEO  CDS  SINGLE  CRYSTALS  ARE  KEPT  IN  A  VaCUO 
OF  P  <  10  TO  THE  -VTH  POWER  TORR*  ADSORPTION  OF 
DIFFERENT  GASES  (02,  H,  C02)  WAS  ALLOWED  b i 
BACKFILLING  the  system  up  tq  a  pressure  IN  the 
0.0U0U1  TORR  Range  through  a  sensitive  leak  valves 

CRYSTAL  CONUUCiANCE  IS  MONITORED  SIMULTANEOUSLY* 

CHANGES  OF  The  PhCTOCURNEnT  up  to  0.000003  amperes 
AND  SENSITIVITY  To  CHANGE5  IN  ThE  PARTIAL  PRESSURE  OF 
OXYGEN  AS  SMALL  AS  10  TO  THE  -IQTh  POWER  TORR  ARE 
REPORTED  FOR  DIFFERENT  TEMPERATURES.  GASES  ARE 

desorbeu  by  a  tjme  linear  increase  of  temperature 

FROM  8  OK  to  600 { K  *  The  DESORPTION  JS  MONITORED 
WITH  A  MASS  SPECTROMETER  LOCKED  IN  THE  INVESTIGATED 
MASS  NUMBER*  SIMULTANEOUS  CHANGES  OF  ELECTRICAL 
PROPERTIES  ARE  bTUOlED  USING  TSC  CURVES. 

CONSEQUENT  DESORPTION  SHOW,  IN  GENERAL  *  MORE  THAN 
ONE  DESORPTION  PEAK,  INDICATING  MULTISITE  ADSORPTION* 
(AUTH0R1  CU) 
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DESCRIPTORS;  (•TrioDES,  SEM I  CONDUCT  I Nfi  FILMS), 
(•TRANSISTORS,  SEMICONDUCTING  FILMS), 

MICROSTRUCtUKE,  CADMIUM  ALLOYS,  SELENIUM  ALLOYS, 

cadmium  compounds,  SILICON  compounds,  sulfides, 

OXIDES,  PHOTOELECTRIC  EFFECT,  VOlTaGE 
Identifiers;  thin  films 

capacitance  measurements  on  cds-siq-al 
structures  at  various  well-controlled  Temperatures 

HAVE  INDICATED  THAT  THE  NATURE  OF  THE  INSTABILITIES 
UNDER  applied  bias  CAN  BE  irreversibly  changed  BY 

HEATING  ThE  SAMPLE  IN  VACUUM  FROM  2b  TO  &o  C. 

SEVERAL  MECHANISMS  APPEAR  TO  BE  INVOLVED  IN  THESE 
INSTABILITIES.  SILICA  FILMS  DEPOSITED  By 
RESISTANCE  HEATING  OF  S 102  ARE  UNDER  STUDY  AS 
ENCAPSULANTS  FOR  M-l-S  STRUCTURES;  REFRACTIVE 
INDEX  DATA  IMPLY  THAT  THE  SJ02  FILMS  ARE  NOT 
COMPLETELY  STOICHIOMETRIC.  PHOTOEM I SS I °N  OF 
ELECTRONS  INTO  THIN-FlLM  VAPOR-DEPOSITED  INSULATORS 
HAS  BEEN  USED  Tq  STUDY  THE  ENERGY  BAND  DIAGRAM  OF 
thin-film  vapor-deposited  metal-insulaTor- 
SEHICONDUcTOR  CONTACTS  and  THIN-FlLM  METaL-INSULATOR- 
METAL  CONTACTS,  THE  INSULATORS  STUDIED  TO  DATE 
HAVE  BEEN  SID  AND  SI02*  WE  HAVE  itOUND  A 
BARRIER  BETWEEN  S10  AND  AU  OF  3.6  PLUS  OR  MJNUS 
0.1S  EV  AND  AN  ENERGY  BARRIER  OF  H.8  PLUS  OR  MINUS 
0,2  EV  BETWEEN  b 1 0  AND  CDSE.  THE 
PhOTOCUKReNT-VOuTAGE  RELATIONSHIPS  OF  M-J-S 
STRUCTURES  AND  METAL-INSULATOR-METAL  STRUCTURES  are 
BRIEFLY  DISCUSSED.  (AUTHOR)  IU) 
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TELLUR  IDES,  IMPURITIES,  S YnTHES l S ( CHEM  l  STR Y ) , 
PURIFICATION,  LAbORATORT  FURNACES,  SEMICONDUCTORS, 

ZINC  ALLOYS,  CADMIUM  ALLOYS,  SELENIUM  ALLOYS, 

TELLURIUM  ALLOYS,  CADMIUM  COMPOUNDS,  ZINC 

COMPOUNDS,  INTERMETALLIC  COMPOUNDS  (U) 

identifiers;  cadmium  sulfide,  zinc  selenioe, 

CADMI'JM  TELLURIDE  (U) 

A  STUDY  WAS  MAUt  OF  THE  FACTORS  INFLUENCING  ThE 

synthesis,  purity,  and  crystallization  of  group 
1I-V1  cumpound  semiconductor  materials, 
synthesis  OPERATIONS  WERE  LIMITED  TO  CDs, 
znse  ANu  COTE.  A  MILESTONE  IN  PURITY  WAS 
REACHED  In  Cos  EOT  27*»  when  Only  32S  PARTS  per 
billion  total  impurities  were  found  by  mass 
SPECTRQgRaPHIC  analysis,  purities  IN  general  were 
believed  to  be  somewhat  better  than  usual  although 
this  cannot  be  supported  by  the  emission 
SPECTROGRaPHIC  data  received,  crystals  OF  CDS, 

ZNS,  CDTE,  AND  ZNSE  WERE  GROWN  FROM  THE 
MELT,  MIXED  CRYSTALS  OF  CDZNS,  ZNSETE, 

AND  ZNCOSE  WERE  ALSO  GROWN.  TESTS  OF  THE 
CONTROLLER  ANO  PROGRAMMER  FOR  THE  NEW  PRESSURE 

furnace  system  were  concluded,  the  units 

FUNCTIONED  AS  ANTICIPATED  AND  DEMONSTRATED  THaT 
CRYSTALS  GROWN  USING  THIS  APPARATUS  ARE  SUPERIOR  IN 
APPEARANCE  To  ONES  GROWN  by  MANUAL  CONTROL,  ALSO 
TESTED  was  The  COVER  for  THE  new  PRESSURE  FURNACE. 
the  successful  completion  OF  THE  TESTS  ON  This  item 
cleared  the  way  for  hardening  of  the  furnace  design 

AND  PROCEEDING  WITH  ThE  CONSTRUCTION. 

(U) 
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Supplementary  NOTt: 

DESCRIPTORS;  {•CADMIUM  COMPOUNDS,  SULFIDES), 

(•PHONONS,  •CYCLOTRON  RESONANCE  PHENOMENA), 
(•PIEZOELECTRIC  EFFECT,  QUANTUM  MECHANICS), 
electrons,  magnetic  FIELDS,  PERTURBATION  theory, 
SEMICONDUCTORS,  PIEZOELECTRIC  CRYSTALS 
IDENTIFIERS;  POLARONS 

THE  MAGNETIC  FlfeLO  DEPENDENCE  OF  THE  tNERGY  AND 
LINEWIDTH  OF  The  TRANSITION  from  the  n  ■  I  to  The 
N-  u  LANDAU  LEVEL  OF  A  PIEZOELECTRIC  POLARQN  HAS 
BEEN  CALCULATED  NUMERICALLY  FOR  POLARONS  AT  ZERO 

temperature,  a  neak  isotropic  piezoelectric 

COUPLING  BETWEEN  the  ELECTRON  AND  THE  ACOUSTIC  PHONON 
MODES  IS  ASSUMED,  AND  IS  TREATED  AS  A  PERTURBATION  ON 
free-electrun  magnetic  EIGENSTATES.  IT  IS  FOUND 
THAT  THfc  SHIFT  'N  THE  CYCLOTRON  RESONANCE  FREQUENCY 
DUE  TO  PIEZOELECTRIC  ELECTRON-PHONQN  INTERACTION 
BEGINS  TO  DIFFER  DRASTICALLY  FROM  THAT  EXPECTED  FROM 
THE  POLARON  EFFECT  I YE-MaSS  THEORY  WHEN  (H- 
B AR ( OMEGA  SUB  0)/MC  S«.  >  1,  WHERE  (H- 
BARIOMEGA  SUB  C)  IS  the  separation  IN  energy  OF 
the  unperturbed  magnetic  levels,  m  is  the  band  mass 

OF  THE  ELECTRON,  and  C  IS  the  VELOCITY  OF  SOUND  In 
the  CRYSTAL.  THE  SEMICLASSICAL  theory  OF  MAHAN 
AND  H0PF1EL0  IS  REVIEWED  AND  SHOWN  HOT  TO  BE 
SUITABLE  for  interpreting  recently  reported 
CYCLOTRON-RESONANCE  EXPERIMENTS  IN  CDS,  WHERE  THE 
LANDAU-LEVEL  5PACINGS  were  substantially  greater 
THAN  THE  MEAN  THERMAL  ENERGY  PER  ELECTION, 

DIFFICULTIES  ENCOUNTERED  in  EXTENDING  The  present 
PERTURBATION  CALCULATION  TO  FINITE  TEMPERATURE  ARE 
POINTED  OUT.  FINALLY,  THE  WE AK-COUPL I NG  ENERGY 
SHIFT  OF  THE  N  ■  0  TO  N  ■  I  TRANSITION  FOR 
OPTICAL  POLARONS  (ELECTRONS  COUPLED  TO  LONGITUDINAL 
OPTICAL  PHONONS)  IS  EVALUATED  AS  A  FUNCTION  OF 
MAGNETIC  FIELD  AND  COMPARED  TO  PREVIOUS  RESULTS 
DERIVED  FOR  WEAK  FIELDS.  ,  7,  (U) 
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unclassified  report 

supplementary  NOYt;  supported  in  part  by  naSa. 

descriptors;  (^semiconductor  devices.  •electric 

TERMINALS),  (•CADMIUM  COMPOUNDS,  SULFluES), 

CIRCUIT  INTERCONNECTIONS,  ELECTRODES,  VAPOR 
PLATING,  TITANIUM,  ALUMINUM,  PLATINUM, 

EVAPORATION,  electrical  properties,  LAMINATES  (U) 

Identifiers;  cadmium  sulfide  tut 

A  MULTILAYER  TECHNIQUE  IS  PROPOSED  FOR  EVAPORATION 
OF  OHMIC  CONTACTS  ONTO  CDS  WHICH  DOES  NOT  CHANGE 
THEIR  ELECTRICAL  PROPERTIES  after  heat  treatment  UP 
TO  3  5  0  C  v  THIS  TECHNIQUE  CONSISTS  OF  A  SEQUENTIAL 
EVAPORATION  OF  A  PREPARATIVE  LAYER,  AN  ACTIVE  METAL 
AND  POSalaLE  A  covering  metal.  THE  T 1 
(PREPARaTi VE )-A l  ( ACTIVE )-PT  (COVER) 

SEQUENCE  *AS  found  MOST  SUCCESSFUL.  AlL  of  THe 
more  than  forty  evaporations  INVESTIGATED  -on  CDS 
SINGLE  CRYSTALS,  OR  On  EVAPORATED  RECK YSTaLL ! ZED 
LAYERS-  SHOWED  OHMIC  CHARACTERISTICS  between  2  MV 
and  200  V  AND  ShOWEQ  £,ENER  AT  l  QN-RECOMB  I  N  AT  l  ON  NOISE 
ABOVE  (AT  MOST)  500  HZ.  THE  ELECTRICAL 
PROPERTIES  of  The  CONTACTS  did  NOT  MARKEDLY  change 
AFTER  VACUUM  heat  TREATMENT  UP  TO  JSOC*  (AUTHOR) 

( u ) 
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Supplementary  notc:  see  also  ad-617  32b* 

descriptors:  <*infrared  PHOTOCONDUCTORS. 

cryo^enicsi,  (•photomultipliers,  infrared 

PHOTOcONUUcTORS)  ,  CAHRIERS^SEMICONdUCTQR)  ,  FILMS, 
PHOTUCONDUcT  IVITY  ,  semiconductors,  band  theory  of 
solids,  ionuatjon,  selenium.  SILVER  COMPOUNDS. 
CHLORIDES,  cadmium  COMPOUNDS.  SUlFIOES, 

GERMANIUM,  Lt ad  alloys,  tellurium  alloys  <  U  J 

The  FIRST  results  obtained  IN  STUDIES  DIRECTED 
TOWARD  the  DEVELOPMENT  OF  AN  INFRARED  PHOTOCONDUCT  I VE 
MULTIPLIER  are  SUMMARIZED,  this  DEVICE,  WHICH  is  a 
SOLID  state  ANALOG  OF  The  SECONDARY  emission 
multiplier  FOR  PHOTQElECTRONS,  is  to  be  a  MULTI¬ 
LAYERED  structure  consisting  of  a  SUITABLE 
PHOTOCONDUCT OR  FOLLOWED  by  alternate  LAYERS  of  WIDE 
and  NARROW  land  GAP  SEMICONDUCTORS.  CARRIERS 
OPTICALLY  EACITtD  IN  THE  PHOTQCONDUCTQR  ARE 
ACCELERATED  in  the  first  wioe  band  gap  SEMICONDUCTOR 
LAYER.  WHEN  these  ENTER  THE  NARROW  BAND  GAP 
MATERIAL,  their  EXCESS  ENERGY  is  lost  In  PRODUCTION 
of  ELECTRON-HQLL  PARIS  BY  INTRINSIC  IMPACT 
IONIZATION,  the  ADDITIONAL  CARRIERS  SO  PRODUCED 
are  ACCELERATED  in  THC  SECOND  wide  band  gap  layer  to 
PRODUCE  ADDITIONAL  MULTIPLICATION  IN  THE  SECOND 

narkow  band  gap  layer,  and  so  on.  the  problem 

CONSIDERED  in  TrtE  PRESENT  REPORT  IS  THE  CHOICE  OF 
SUITABLE  materials  FOR  THE  WIDE  BAND  GAP  LAYERS. 

ONE  SUCH  MATERIAL  IS  AMORPHOUS  SELENIUM.  hOlES 
PHOTOEXCItED  in  a  photoconducyor  can  be  injecteo  into 
and  TRANSPORTED  THROUGH  SE  LAYERS.  ELECTRONS  ARE 
NOT  TRANSPORTED.  OTHER  POSSIBLE  WIDE  BAND  GaP 
MATERIALS  INCLUDE  SILVER  CHLORIDE  AND  CADMIUM 
SULFIDE.  THLSE  HAVE  NOT  YET  BEEN  EXTENSIVELY 

investigated,  the  problem  of  accelerating  carriers 

TO  HIGH  ENERGIES  IN  ThE  WIDE  BAND  GAP  MATERIAL  WILL 

receive  primary  attention  in  the  next  phase  of  the 

WORK.  (AUTHOR)  !U) 
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SEMICONDUCTOR  DEVICES',  SEMICONDUCTOR  FILMS. 

cadmium  compounds,  SULfIdES,  vapor  plating, 

SINTERING,  REFLECTION  (U) 

CDS  MIXTURES  OF  DIFFERENT  COMPOSITION  WERE 
PREPARED  FOR  MAKING  SINTERED  PC  LAYERS.  SEMI¬ 
TRANSPARENT  BLACK  FILMS  DEPOSITED  ON  [OP  OF  THE  EL 

layer  showed  much  higher  light  reflection  Than  those 

ON  GLASS  SUbSTRATES.  SMQOTHENJNG  OF  THE  EL 
SURFACE  WITH  A  THICK  pLASTIC  COATING  IS  PLANNED  TO 
ELIMINATE  TMJS  EFFECT.  THE  EVAPORATION  TECHNIQUE 
FOR  making  opaque  black  FILMS  WaS  improved,  but 
FURTHER  WORK  IS  NEEDED  TO  ELIMINATE  THE  HEATING  OF 
THE  SUBSTRATE  and  TO  have  MORE  uniform  FILMS  for 
Larger  AREAS.  White  EL  CELLS  WERE  MADE  BY  Mixing 
BLUE  AND  YELLOW  CL  POWDERS.  [AUTHOR)  (U) 
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Supplementary  note: 
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vacuum  apparatus,  hecr ystallizat  ion , 

J-HO^'-CONDUcT  IV  I  T  v ,  COPPER,  doping, 

DEFELT-*(MATEK1AL5)  ,  HEAT  treatment 

I  D  F.  N  ? 1 F 1 E K S !  CADMIUM  SULFIDE 

HEAT  TREATMENTS  OF  EVAPORATED  CDS  LAYERS  IN 
NITROGEN  CONTAINING  HC  AND  TRACES  OF  OXYGEN,  AND 
PROVIDING  A  TRANSPORT  OF  COS  AND  COPPER  ARE 

reported,  recrystaluzation  OF  areas  up  TO  several 
so  mf;  are  observed,  at  25c»  the  treated  layers 
SHON  MOBILITIES  of  no  TO  230  SO  CM/ vs  • 
PHOTOCONDUCTIVITIES  OF  0.001  TO  0.2/OHMs/CM  at  750 
FT-C  (260QK  WHITE  LIGHT)  WITH  L I GHT-TQ-DARK- 

current  Ratios  of  10  to  the  8th  power  -  10  to  the  *th 
power  and  RESPONSE  time  (DECAY)  OF  30U  MlCROSlC 
TO  1.2  MS  AT  10U  FT-C.  THE  LEVEL  DISTRIBUTION  AND 
CAPTURE  CROSS  SECTION  FOR  ELECTRONS  IS  INVESTIGATED 
using  spectral  distribution,  light  intensity,  and 
TEMPERATURE  DEPENDENCE  of  photoconductivity, 
thermally  stimulated  current  and  respunse  time 
analyses.  LtVELS  AT  0.23,  0.N3.  0,67,  1.05  AND 
2.0b  EV  ARE  OBSERVED  AND  THE  LETTER  THREE 
ATTRIBUTED  TO  CU-CENTtRS.  COMPARED  TO  OTHER 

layers  ano  single  crystals,  these  layers  show  a 

OENSITY  OF  <10  TO  THE  12TH  POWER/CU  CM  OF  LEVELS 
ATTRIBUTED  to  SULFUR  VACANCIES  in  THE  RANGE  BETWEEN 
0.3  AND  0,65  EV  ANO  A  NOT  DETECTABLE  AMOUNT  OF 
INTRINSIC  DEFECTS  ACTING  AS  QUENCHING  CENTERS  AT  0.9 
ANO  1.35  EV.  THIS  IS  EXPLAINED  BY  A  CU-ENHANCEO 

recrystallUation  IN  a  cds-supplying  atmosphere 

AT  TEMPERATURES  (620  TO  6500  BELOW  THE 
TEMPERATURES  OTHERWISE  USED  FOR  CRYSTAL  GROWTH,  AND 

thereby  efficient  annealing  of  intrinsic  defects. 

(AUTHOR! 
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Sdpplementahy  note: 

DESCRIPTORS;  ( -StM 1 C ONQUc TOR S  ,  -ELECTRIC  FIELDS). 
(-CADMIUM  COMPOUNDS,  -SULFIDES),  CRYSTALS, 

SURFACE  PROPERTIES,  PHOTOGRAPHIC  ANALYSIS, 

CARRIERS (SEMI  CONDUCTORS) 

identifiers:  cadmium  sulfide,  negative  differential 

CONDUCT  I  VItY.FR ANZ-KELOYSH  EFFECT 

IN  A  CDS  platelet  a  SLOw-MQVInG  high  ELECTRIC 
field  DOMAIN  which  CHANGES  IT  WIDTH  APPRECIABLY  IN 
TIME  WAS  OOSERVEO  USING  THE  FR ANZ-KELOYSH  EFFECT, 
PHOTOGRAPHS  AND  A  CURrEnT-VERSUS-T I  ME  CURVE  ARE 
PRESENTED,  WHICH  <(H0  THa?  THE  CHANGING  HIGH  FIELD 
DOMAIN  IS  ACTUALLY  THE  PROJECTION  OF  A  NARROW  HIGH 
FIELD  LAYER  SPREAD  IN  THE  SULK  OF  THE  CRYSTAL,  WHOSE 
EDGES  MOVE  AT  The  CRYSTAL  SURFACES  WITH  DIFFERENT 
VELOCITIES.  (AUTHOR ) 
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Supplementary  NOTt: 

descriptors;  (•semiconductors,  •vacuum),  (*caomium 
COMPOUNDS,  •SULFlOES),  UOXYGEN,  ADSORPTION), 

SINGLE  CRYSTALS,  ELECTRICAL  PROPERTIES, 
PHOTOCONDUCTIVITY,  vapor  PRESSURE,  HASS  SPECTRUM, 
IMPURITIES,  HYDROGEN,  CARBON  DIOXIDE  <U) 

IDENTIFIERS:  CADMIUM  SULFIDE-  DESORPTION  (U) 

MEASUREMENT  OF  ADSORPTION  AND  OESQRPTIOn  OF  OXYGEN 
IN  THE  RANGE  BETWEEN  2  X  10  TO  THE  -12  POWER  AND  5  X 
JU  TO  Y ri£  -6  POWER  TORR  AND  CORRESPONDING  INFLUENCES 

on  photocqnuuctance  ON  COS  SINGLE  crystals  are 

REPORTED.  PARTIAL  PRESSURES  i£RE  MEASURED  *  I Th  A 
sensitive  mass  spectrometer  located  directly  IN  front 

OF  THE  CRYSTAL,  a  TYPJCaL  DESORPTION  CURVE  IS 
GIVEN  FOR  AMU  U,  EFFECTS  OF  OTHER  GASES 
PHEOOMlNANT  IN  THE  VACUUM  SYSTEM  SUCH  AS  HYDROGEN  AND 
CARBON  DIOXIDE  „ERE  ALSO  STUDIED.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

availability;  published  in  journal  of  applied 

PHYSICS  V  3  7  N 7  P2797-2BQH  JUN  1966. 
supplementary  note; 

descriptors*  (•semiconductors,  *electrk  fields), 
(•CAHRIEKS(SEMICUNDUCTORS)  »  electric  fields), 

CADMIUM  COMPOUNDS,  SULFIDES.  SELENIDES, 
PHOTOcONUUcTIVITY,  POLARIZATION.  HEATING, 
ELECTROCHEMISTRY,  IONISATION, 

TUNNELlNGlELtCTRuNlCS) ,  PROBABILITY  IU) 

Identifiers;  cadmium  selenide,  cadmium  sulfIuE, 

HEAT  EFFECT  IU) 

The  EFFtCTS  OF  MODERATE  ELECTRIC  FIELDS  {<  OR  - 
3 ,  OUO  V/CM)  ON  THE  TRAPPING  PROCESSES  IN 
PHOTOSENSITIVE  CDS-CDSE  SINGLE  CRYSTALS  WfcRE 

investigated  using  phqtcelectronic  techniques, 
possible  mechanisms  such  as  injection  of  electrons, 

EXTRACTION  UF  HOLES,  DIELECTRIC  POLARIZATION  due  to 
INHOmOGENeITies,  JOULE  HEATING,  ELECTROCHEMICAL 
EFFECTS,  IMPACT  IONIZATION,  FIELD-ASSISTED  TUNNELING. 
AND  FIELO-ASSOCl ATEO  CHANGES  IN  THE  CAPTURE  CROSS 
SECTIONS  AND/OR  THERMAL  EMISSION  PROBABILITIES  OF 
TRAPS  *£■«£  CONSIDERED.  EVIDENCE  IS  PRESENTED  FOR 
THE  reality  of  field-associated  changes  IN  trapping 
parameters  in  the  absence  of  all  the  uther  possible 

EFFECTS.  RESULTS  ARE  CONSISTENT  WITH  A  FIELD 

emptying  of  coulomb-attractive  traps  by  a  decrease 
in  the  trap  depth  and  a  decrease  in  the  capture  cross 
SECTION  of  IRAPS.  the  conclusions  may  be  relevant 
TO  The  interpretation  of  space-charge-limited  current 
data  and  TO  MECHANISMS  CAPABLE  of  leading  To  IMPROVE 
PHOTOCONOuCTOR  SPEEO  for  LOW  INTENSITY  EXCITATION. 
(AUTHOR)  IU> 
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supplementary  note; 

descriptors:  (•semiconductors,  PURIFICATION!  , 

(•CADMIUM  COMPOUNDS,  •SULFIDES),  MASS  SPECTRUM, 

HEAT  OF  ACTIVATION,  SURFACE  PROPERTIES, 

PHOTOCONDUCTIVITY,  CHEMISORPTION  (U) 

Identifiers:  cadmium  sulfide,  desorption  <u) 

CDS  SINGLE  CRYSTALS  ARE  HEATED  L 1  NEARLY  IN  TIME 
WHILE  THE  desorption  OF  GAS  is  monitored  continuously 
ON  A  MABS  SPECThomETRIC  LOCATED  DIRECTLY  IN  FRONT  0 F 
THE  CRYSTAL.  A  DESORPTION  CURVE  OF  CDS  FOR  AMU 
16  IS  GIVEN  FOR  a  TEMPERATURE  RANGE  OF  -UOC  TO  • 

225C.  FOUR  SITES  (OR  LAYERS)  ARE  SEEN  TO 
DESORB  WITH  CERTAIN  activ*tion  energies,  changes  IN 
SURFACE  STRUCTURE  ARE  SUGGESTED  SINCE  Yhe  PROCESS  is 
NOT  REPRODUCIBLE,  (AUTHOR)  10) 
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MEAT  01  ACTIVATION,  ELECTRON  DIFFRACTION  ANALYSIS, 

MASS  SPECTROSCOPY,  WORK  FUNCTIONS  (U) 

identifiers:  cadmium  sulfide,  zinc  oxide  tui 

activation  energies  were  measured  FOR  The 
aosorptjon  and  desorption  of  oxygen  on  CADMIUM 
sulfide  surfaces,  on  the  basis  of  these  and  other 
results  it  is  suggesteo  that  there  are  two  types  of 
oxygen  ADSOHPTIun,  one  type  PRODUCES  CHARGED 
surface  states,  the  other  leads  to  a  dipole  layer, 
preliminary  observations  were  made  ON  a  ZINC  OXIDE 
CRYSTAL.  NO  PHOTOENHANCED  UPTAKE  OF  OXYGEN  WAS 
NOTED  AND  NU  CHANGES  IN  SURFACE  PHOTOvOlTAGe  WERE 
OBTAINED.  <U1 
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c  U) 


Descriptive  nute:  final  scientific  rept*. 

MAR  46. 

APR  64  1VP  OEXTERtRlCHAKD  N. 

PAUL  S.  IhUHPE.KKaNCIS  F.  I R ADOFF , PH  I L I P 
VEAL, BOYD  ! 

Contract:  af  33 us7 )-i  isis , 

PROj:  AF-78BS, 

monitor:  arl  44-0078 


I  APR  63-31 

IPEERCY, 

L*  I 


unclassified  report 
Supplementary  note: 

descriptors:  <*cyclotron  resonance  phenomena, 

SEMICONDUCTORS),  ( »SEM 1 C ONDUC TOR S  .  TRANSPORT 
PROPERTIES),  ( *Mt TALLOJDSi  TRANSPORT  PROPErT JES ) . 

JIN,  TELLURIUM,  ANTIMONY,  INDIUM  ALLOYS' 

antimony  alloys,  cadmium  compounds,  sulfides, 
mercury  COmPUUNDS,  TELlUrIdES, 

CARRIERS! SEMICONDUCTORS) i  MICROWAVES, 

PROPAGATION,  OSCILLATION,  MOOULATION,  BAND 
theory  OF  SOLIDS  1U) 

Identifiers:  cadmium  sulfide,  oehaas- 

VANAUPHEN  £FFEC7,F£RMI  SURFACES,  HELICONS, 

INDIUM  ANTlMONlOt,  MERCURIC  TELLURJDE  (U) 

various  experiments  including  cyclotron  resonance, 

HELICON  PROPAGATION  ANO  OE  HAAS  -  VAN  AlPrEN 
EFFECT  AERE  CONDUCTED  FOR  PURPOSES  OF  STUDYING 
TRANSPORT  PROPERTIES  OF  SEVERAL  SEMICONDUCTORS  ANo 

semimetals,  these  materials  include  alPha-sn, 

TE,  INSB,  SB,  CDS  ANO  HGTE •  IN 

MOST  CASES  IT  WAS  POSSIBLE  TO  OBTAIN  NEW  INFORMATION 
ON  EFFECTIVE  MASSES,  CARRIER  DENSITIES  OR  SCATTERING 
TIMES*  INSTRUMENTATION  WHICH  WAS  CONSTRUCTED  TO 
permit  the  USE  OF  LARGE  uniaxial  stress  in  cyclotron 
RESONANCE  AND  OE  HAAS  -  VAN  ALPhEN  EXPERIMENTS  IS 
DESCRIBED  ALONG  WITH  A  DISCUSSION  OF  THE  MORE 
SUCCESSFUL  RESEARCH  AREAS.  (AUTHOR)  <U) 
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tuned  intlghateu  CIRCUITS.  IUI 

DESCRIPTIVE  NOTE!  QUARTERLY  WEPT.  NO.  1.  I  APR-l  JUL 

66  i 

SEP  66  72P  NEWELL,#.  E*  UALAHiS.  H.  I 

MC A VO Y i 0  »  R.  t 
R£PT.  NO.  66-9F1-NEWSC-R1  i 
Contract:  da-28-oro-amc-q2ors(e>, 

PrOJ!  DA-IE6-220U1-A-RR0, 

Task:  03, 

monitor:  ecom  o^ors-i 

unclassified  REPORT 

SuPPLEMENI ARY  NOTt: 

descriptors;  <«tuninl  devices,  ‘integrated 

CIRCUITS),  SEMICONDUCTOR  DEVICES, 

microminiaturization (Electron ics) ,  cadmium 

COMPOUNDS,  SULFIDES,  PIEZOELECTRIC  CRYSTALS  ( U ) 

THE  PURPOSE  OF  THE  CONTRACT  IS  TO  INVESTIGATE 
TUNING  UEVICES  AND  PHYSICAL  PHENOMENA  WHICH  COULD 
LEAO  TO  STABLE  FREQUENCY  SELECTIVE  SILICON  INTEGRATED 
CIRCUITS  OVER  THE  RANGE  FROM  ISO  KHZ  TO  ISO  MHZ. 

this  first  quarterly  report  includes  the 

DESCRIPTION  OF  THE  M£TH00  FOR  PRODUCING 

stoichiumethk,  *ell-oRiented  and  insulating  thick 

FILMS  OF  cOS  BY  VACUUM  CO-EVAPORATION,  DISCUSSES 
THE  STRUCTURAL  HEXAGOnALITY  OF  THE  PRODUCED  CDS 
FILMS  AND  DESCRIBES  THE  EXPERIMENTAL  ANALYSIS  OF 
piezoelectric  RESONANCES*  (U) 
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DEC  65  jp  mEBER (ROBERT  t 

RfcPT.  NO.  JA-2731, 

contract:  af  i?U28)-si67, 
monitor:  eso  tr-66-23** 

unclassified  report 

AVAILABILITY;  PUBLISHED  IN  PROCEEDINGS  OF  ThE  IEeE 
V5H  N2  P333-N  FEB  1966* 

Supplementary  note: 

descriptors;  (•cadmium  compounds,  sulfidesj, 
(•transducers,  semiconducting  films), 

PERFURMANCE(ENGInEENING)  ,  ELECTRON  BOMBARDMENT, 

HIGH  FREQUENCY,  VERT  HIGH  FREQUENCY,  VAPOR 
PLATING,  ACOUSTICS,  ultrahigh  FREQUENCY*  microwave 
FREQUENCY,  PIEZOELECTRIC  TRANSDUCERS  (U) 

The  letter  REPORTS  the  results  of  using  a 
STRAIGHTFORWARD  ELECTRON-BOMBARDMENT  technique  as 
OPPOSED  TO  OTHER  TECHNIQUES  FOR  THE  REPRODUCIBLE, 
INDIRECT-VAPOR  DEPOSITION  OF  INSULATING  piezoelectric 
CADMIUM  Sulfide  film  transducers  onto  METALLIC, 
NONMETALLIC,  AN0  SEMICONDUCTING  MATERIALS. 

PRELIMINARY  COMPARATIVE  DATA  ARE  PRESENTED 

concerning  the  performance  of  these  transducers 
COMPARED  to  at  least  one  OTHER  possible  method  of 
acoustic  EXCITATION  commonly  used  in  the  sahe 
SITUATION.  (AUTHOR)  <U) 
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injection  CAUSED  P-N  junction  IN  CDS • 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT.i 

OCT  66  2SP  BOER,K.  A*  IWARO.J.  j,  J 

REPT»  NO.  TR“lS 
CONTRACT:  N0NR-H336 ( 00 ) 

UNCLASSIFIED  KEPORT 


C  U ) 


DESCRIPTORS;  (•SEMICONDUCTORS,  ELECTRICAL 

properties),  (•cadmium  compounds,  sulfides), 

CARRIERS (SEMICONDUCTORS) •  PHOTOCONDUCTIVITY, 
INFRARED  radiation,  voltage 
IDENTIFIERS;  CADMIUM  SuLFlDE 


IU) 

(U) 


IT  IS  OBSERVED  USING  THE  FRANZ-KELDY5H  EFFECT 
THAI  CERTAIN  •  VERY  PURE*  CDS  CRYSTALS  SHOW  A  HIGH 
FIELD  LAYER  CLOSE  TO,  BUT  WELL  SEPARATED  FROM,  A  HOLE 
INJECTING  ANODE  ( AU )  •  THIS  LAYER  IS  IDENTIFIED 
AS  A  P-N  JUNCTION  CAUSED  BY  HOLE  INJECTION. 

INVERSION  OF  A  )R  QUENCHING  SPECTRUM  INTO  A 
SIMILAR  IR  EXCITATION  SPECTRUM  IS  OBSERVED  AT  AN 
APPLIED  VOLTAGE  WHERE  THIS  HIGH  FIELD  LAYER  BECOMES 
•VISIBLE',  AND  EXPLAINED  AS  CAUSED  BY  A  CURRENT 
CONTROLLING  P-TYPE  REGION  IN  CDS.  (AUTHOR)  IU) 
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Nt*  SOLID-STATE  device  CONCEPTS.  (U) 
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contract:  af  i9U28)-M976 
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Task:  h6U8q& 

monitor:  afckl  66-657 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•SEMICONDUCTOR  devices.  SOLID  state 

PHYSICS).  ELECTROLUMINESCENCE.  SEMICONDUCTORS. 

CADMIUM  ALLOYS.  CADMIUM  COMPOUNDS.  SELENIUM 
ALLOYS.  SULFIDES.  ZINC  ALLOYS,  SILICON,  MASXJNO. 
diffusion,  sulusility,  photoconductivity, 

OXIDATION,  SEMI  CONDUCT [Nt  FILMS, 

OIOOES(SEMICUNOUCTOR) ,  OXIDES  <U) 

Identifiers:  thin  films,  thin  films 
electronics  <h) 


the  diffusion  of  se  in  cose  is  found  to  be 
similar  to  that  in  cos.  na  diffuses  Rapidly  in 

CDS,  INDICATING  an  INTERSTITIAL  DIFFUSION 
MECHANISM.  ENHANCEO  NA  solubility  in  donor-doped 
material  INDICATES,  IN  ADDITION,  A  SUBSTITUTIONAL 
FORM,  IN  CL-DOPtD  COS  IT  FORMS  A  RATHER 
STABLE  NACL  COMPLEX  'MOLECULE.'  a  method  of 
MEASURING  THE  DIFFUSION  PROFILE  OF  CL  USlN® 
RADIOACTIVE  NA  IS  INDICATED.  MEASUREMENTS  ShOW 
CONSIDERABLE  OVERLAP  bETREEN  THE  PhQTOCONdUc T J VI TY 
EXCITATION  BANDS  IN  P-  AND  N-TYPE 
ZNSE  f  X ) TE ( l-XI  AND  the  ELECTROLUMINESCENT 
EMISSION  BAND  OF  THE  DIODES,  THUS  CONFIRMING  THE 
TURN-ON  MECHANISM  POSTULATED  EARLIER.  REDUCTION  OF 
THE  CONTACT  RESISTANCE  TO  THE  P-TYPE  5»DE  OF  THE 
ZNSE ( X  I TE ( 1 -X )  DIODES  HAS  MADE  {T 

POSSIBLE  TO  TURN  THEM  ON  AT  77K  WITHOUT  AN  EXTERNAL 
LIGHT  PULSE.  THE  ELECTROCHEMICAL  PHENOMENA  TAKING 
PLACE  DURING  THfe  OXIDATION  OF  SILICON  ARE  OIScUSSEO. 
WITH  THIN -FILM  GAAS  DlOoES  PREPARED  UNDER  MORE 
CAREFULLY  CONTROLLED  EVAPORATION  CONDITIONS,  IT  HAS 
THAT  ONLY  FILMS  OEPOSITED  QN  SUBSTRATES 

ANO  HBOC  HAVE  optical  properties 

THOSE  OF  BULK  GAAS, 


BEEN  FOUND 
BETWEEN  350 
APPROACHING 
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APR  AS  JP  WHITE, R.  M.  1 

Contract:  af-afosr-139-an 
PrOJS  AF-R7SI 

monitor:  afosr  A6-oqh3 

UNCLASSIFIED  HEPORT 

AVAILABILITY;  PUBLISHED  IN  PROCEEDINGS  OF  THE  IEEE 
VS3  N7  P7*»S-A  JUL  19AS* 

Descriptors;  (•crystal  oscillators,  illumination), 
(•CADMIUM  COMPOUNDS,  SULFIOES),  MONOCHROMATIC 

light,  oscillation,  intensity, 

RESISTANCE(ELECTRICAL) ,  SEMICONDUCTORS,  single 
CRYSTALS,  ELECTRIC  CURRENTS  (U) 

The  PERIOD,  WAVEFORM,  AND  AMPLITUDE  OF  CURRENT 
oscillations  in  a  uniformly  illuminated  cadmium- 
sulfide  OSCILLATOR  have  BEEN  FOUND  TO  DEPEND  STRONGL* 
UPON  THE  WAVE-LENGTH  aNQ  INTENSITY  OF  THE  LIGHT  USED* 
THE  OBSERVATIONS  uESCKlUED  HERE  SHOW  THAT  A  GIVEN 
FEATURE  OF  THE  OSCILLATION  (E.G.,  A  PARTICULAR 
WAVESHAPE]  IS  NOT  ASSOCIATED  SOLELY  WITH  A  SINGLE 
WAVELENGTH,  but  rather  that  The  WAVE-LENGTH  at  which 
THE  FEATURE  OCCURS  DEPENDS  UPON  THE  LIGHT  INTENSITY. 

THE  OBSERVATIONS  STRONGLY  SUGGEST  THAT  THE 
WAVELENGTH  AND  INTENSITY  OF  ILLUMINATION  ARE  NOT 
PRIMANY  PARAMETERS,  BUT  RATHER,  BY  THEIR  EFFECTS  UPON 
RFSISTIVITY  of  The  COS.  they  affect  YHE 

OSCILLATIONS,  (U) 
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Rept.  NO. 
contract: 
monitor: 


fe*  SP  HURWITZ, CHARLES  E.  I 

JA-27S7 

AF  19(8281-51*7 
ESO  TR-66-235 


(U) 


UNCLASSIFIED  report 

availability:  published  in  applied  PHYSICS 
LETTERS  V 8  NS  Pm-**  mar  198*. 


DESCRIPTORS:  (•LASERS,  •SEMICONDUCTOR  DEVICES) , 

(•PUMPJNGloPT I  CAL  I  *  'ELECTRON  BEAMS) ,  CADMIUM 
COMPOUNDS!  SELENIDES,  SULFIDES,  EXCITATION, 

EM1SSIVITY,  POWER,  SINGLE  CRYSTALS  (U) 

IDENTIFIERS;  CADMIUM  SELENIDE,  CADMIUM  SULFIDE, 
SEMICONDUCTOR  LASERS  (U) 


LASER  ALTiON  WAS  OBTAINED  IN  SINGLE  CKYSTaL 
PLATELETS  OF  CDS  AND  COSE  EXCITED  BV  A  20- 
7SKEV  ELECTRON  BEAM.  THE  LASER  EMISSION  IS 
CENTERED  at  H 9 1  u  and  **9S0A  IN  CDS  AND  AT  *8-40 
ANO  6 V 1 UA  IN  CDSE ,  FOR  TEMPERATURES  OF  H.2  ANq 
77K,  RESPECTIVELY.  PEAK  OUTPUT  POWERS  OF  |*W 
WITH  A  corresponding  POWER  EFFICIENCY  OF  SI  IN 
CDSE  ANU  l 0*  WITH  AN  EFFIC 
OBTAINED  AT  <t»2K, 
ano  efficiency  AT 


CDS  WERE 
OF  POWER 
( AUTHOR  I 


ENCY  OF  U.7>  IN 
CORRESPONDING  VALUE 
77K  WERE  SOMEWHAT  LOWER. 


IU> 
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ELECTRON  BOMBARDMENT  TECHNIQUE  FOR  DEPOSITION  OF  COS 
FILM  TRANSDUCERS!  <U) 

Feb  66  3P  WEBER , ROBERT  I 

RtPT.  NO.  JA-27A2 
CONTRACT:  AF  |9U2B)-5|67 

Monitor:  ESC  TR-66-M22 

UNCLASSIFIED  REPORT 

availability:  Published  in  review  OF  SCIENTIFIC 
INSTRUMENTS  V37  N7  P9S5-6  JUL  1966* 

OESCRIPTOKS;  (•TRANSDUCERS!  FILMS), 

(•PIEZOELECTRIC  TRANSDUCERS,  PREPARATION), 

(•CADHIUM  COMPOUNDS,  • VAPOR  PLATING),  (*SUlFIDES, 

VAPOR  PLaTiNG),  ELECTROACOUSTIC  TRANSDUCERS, 

DEPOSITION,  electron  BOMBARDMENT,  DIELECTRICS, 

ACOUSTIC  PROPERTIES,  PhONONS  (U) 

Identifiers:  cadmium  sulfide,  thin  films  (u> 

a  simple  electrun  bombahoment  technique  for  the 
reproducible,  indirect  vapor  deposition  of  insulating 
PIEZOELECTRIC  CaOMIUM  SULFIDE  FILM  TRANSDUCERS  IS 
DESCRIBED  IN  DETAIL.  bY  THIS  TECHNIQUE,  H1«H 
RESISTIVITY  FILMS  RANGING  IN  THICKNESS  FROM  Q.l  TO  bi 
microns  MERE  DEPOSITED  ONTO  insulators, 

SEMICONDUCTORS  and  METALS.  THESE  DILM  TRANSDUCERS 
mere  acoustically  ACTIVE  FROM  70  GC  TO  M  Me. 

(AUTHOR)  (U) 
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RESEARCH  |N  PURIFICATION  and  single  crystal  growth  of 
I  I - V  I  COMPOUNDS.  <U) 

descriptive  note:  quarterly  progress  rept.  no.  a,  is 

JUL-1H  UCT  66, 

OCT  66  3 / P  FAHR1G.R.  H.  IBRORNiL*  W .  I 

WEBb.G,  N,  i 

Contract:  af  33ui&>-29H7 
unclassified  report 

supplementary  note:  see  also  ao-63h  S9i. 

Descriptors;  (•single  crystals,  •semiconductors), 
(•crystal  growth,  single  crystals ) » 

SYNTHESISUHtMISTRT)  .  PURIFICATION,  CADMIUM, 
sulfur,  cadmium  compounds,  sulfides,  zinc 
alloys.  SELENIUM  ALLOYS.  ZINC  COMPOUNDS.  CaDHIuM 
ALLOYS,  INTERMETalLIC  COMPOUNDS  IU) 

Identifiers;  cadmium  sulfide,  cadmium  sElenIde, 

ZINC  SULFloE,  zinc  SELENIDE  <U> 

compounds  synthesized  mere  cos,  zns,  cdse 
and  zNSt.  the  purity  of  the  cos  remained  at 

A  LEVEL  OF  ABOUT  6  -  9*S«  ANALYSIS  OF  THE  ZINC 
COMPOUNDS  INDICATES  SOMERhAT  lower  purity  And  efforts 
to  improve  this  situation  rere  initiated. 
CRYSTALLIZATION  of  cos.  cose,  and  zns  was 
accomplished  from  the  vapor  phase.  iu) 
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unclassified  report 

supplementary  note:  see  also  ad-62i  362. 
descriptors;  (•transistors,  •filmSj,  metal  films, 

SEMICONDUCTING  films,  OlOOESl SEMICONDUCTOR!  , 
REUISTANCE(ELECTRICAL)  ,  GAIN,  THICKNESS.  GOLD, 
MANUFACTURING  METHODS,  SULFIDES,  VAPOR  PLATING, 
ELECTRICAL  CONDUCTANCE,  SUBSTRATES,  ZINC 

COMPOUNDS.  CADMIUM  COMPOUNDS,  AG  I NG { MATER  I ALS )  <U) 

Identifiers;  thin  films,  thin  films 

ELECTRONICS  !UJ 

THE  MEAN-FREE-PaTH  of  ELECTRONS  IN  SEVERAL  METAL 
FILMS  *AS  DETERm I NEO  AND  FOUND  TO  BE  INDEPENDENT  OF 
DEPOSITION  RATE  AND  SUBSTRATE  TEMPERATURE.  THE 
MINIMUM  THICKNESS  FOR  CONTINUITY  OF  SUCH  FILMS  *AS 
ALSO  FOUND  TO  Bt  INDEPENDENT  OF  SUBSTRATE 
TEMPERATURES,  ANO  VARIES  RITH  DEPOSITION  RATE  ONLY 
FOR  LO«  RATLS.  VALUES  OF  MEAN-FREE-PATH  AND 

minimum  thickness  are  given,  jt  is  indicated  that 

THE  VERT  LO«  VALUES  OF  T  SUB  M l N/HOT-ELECTRON  MEAN* 
FREE-PATH  NECESSARY  FOR  A  HIGH-GAIN  METAL-BASE 
TRANSISTOR  ARE  NOT  LIkElY  TO  BE  OBTAINED*  THE 

characteristics  of  the  triodes  fabricated  during  this 
program  H a Vfc  been  ANALYZED,  and  it  has  been  concluded 
THAT  THE  IMPORTANT  GAIN  MECHANISM  IS  THE  CONTROL  OF 
CURRENT  FLO*  THROUGH  a  GRID-LIKE  STRUCTURE,  FORMED  BY 
A  PARTIALLY  AGGLOMERATED  BASE  FILM,  THE  CONTROL  OF 
COMPOSITION  GRADIENT  ]N  ZNC05  FILMS  IS  SEEN  TO 
PERMIT  FABRICATION  OF  THlN-FILM  SCHOTTKY  DIODES 
HAVING  PREDICTABLE  BARRIER  HEIGHTS,  YIELDING  A  METHOD 
OF  CONTROLLING  DIODE  CHARACTERISTICS.  (AUTHOR)  IU) 
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descriptive  notes  monthly  technical  engineering  re°t.  NO. 
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UNCLASSIFIED  report 

Supplementary  nous  see  also  ao-637  i 7 1  • 

DESCRIPTORS;  (*lMAGE  IrTENSIFIERSIELECTRONICS)  , 

SOLID  STATE  PHYSICS),  CADMIUM  COMPOUNOS,  SULFIDES, 
SINTERING,  FILMS,  OPTICAL  COATINGS,  GERMANIUM, 

MAGNESIUM  COMPOUNOS,  FLUORIDES,  CHROMIUM, 

SILICON  COMPOUNDS,  MONOXIDES, 

RESISTANCE(ELECTRICAL) ,  light  transmission, 

DISPLAY  SYSTEMS,  LASERS  t  SCANNING,  CADMIUM 

alloys,  selenium  alloys,  phosphorescent  materials 

IDENTIFIERS;  CADMIUM  SULFIDE,  CADMIUM 
seleniue 

SERIES  OF  EXPERIMENTS  WERE  CARRIED  OUT  FOR 
decreasing  in  dark  currents  in  sintered  cose 
layers,  a  BATCH  of  CDS  POWDER  WITH  IS  ZNS 
was  PREPARED  ANu  is  BEING  EVALUATED.  CR-SjO 
FILMS  WERE  DEPOSITED  AND  IMAGE  I NTENS 1 F I ER  PANELS 
ARE  BEING  BUILT  ON  THEM.  IMAGE  INTENSIFJER  PANELS 
WERE  BUILT  WITH  INSULATING  OPTICAL  BLACK  FILMS 
BETWEEN  THE  PC  aND  EL  LAYERS,  A  COMBINATION 
DISPLAY  SYSTEM  BY  PROJECTING  A  LASER  SCANNED  IMAGE  ON 
THE  PC-EL  IMAGE  IhTENSIFIER  *AS  DEMONSTRATED. 

(AUTHOR)  »u> 


(U) 
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DEC  66  27P  NEWELL.*, 

CONTRACT!  DA-28-U43-AMC-OZONSJE ) 

proj:  da-ie6-22qui..a-<ho 
Task:  ie6«22uoi-a-mu  u3 

MONITORS  ECOM  Q20H5-2 


•  NO.  2,  i  jUl-30  SEP 
E.  IZALAR.S,  H.  | 


UNCLASSIFIED  report 


DESCRIPTORS:  (•Integrated  CIRCUITS,  *TuNING 

DEVICES!,  VAPOR  PLATING.  VACUUM  APPARATUS,  CADMIUM 

compounds,  sulfiues,  films,  resonators, 
piezoelectric  crystals,  resonance,  silicon, 
gold,  impedance  matching 

identifiers:  cadmiuh  sulfide,  thin  films,  thin 

FILMS  ELLCTRONICS 


iuj 

u» 


apparatus  AND  Improved  procedures  for  The  vacuum 
CO-EVAPURAT10N  of  thick  CDS  FILMS  (S  TO  is 
MICRO..SJ  ARE  OESCKIUEO.  A  CORRELATION  BETWEEN 

IHcnTH^KN!iS  °F  C0S  FUM  ptEZORESONA'rORs,  THE  I K 
RESONANT  FREQUENCY  ANO  THE  ELECTRODE  AREAS,  REQUIRED 
(OR  THE  50  OHM  (PRESENCE  M.TCHING,  .Sill,,  Su}” 

first  film  resonances  (AS  DISTINGUISHED  FROM 
SUBSTRATE  RESONANCES)  WITH  W  OF  ABOUT  IS  WERE 
OBSERVED  IN  GOLd-COS-gOlO  PIEZOELECTRIC 
STRUCTURES,  DEPOSITED  ON  THIN  AND  THICK  GLASS 
SUBSTRATES.  U  3  { 
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RADIO  C  ONP  OF  AMERICA  SOMERVILLE  N  J  DEFENSE 
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THIN-FILM  POLYCRTSTALLlNE  FIELD-EFFECT  TRiOdE.  « u  > 

descriptive  note:  final  rept.,  i  jul  wh-30  jun  66, 

NOV  66  1 3  9  P  TOPFER.M.  L,  IBOWE,J.  J.  I 

DANIS, A.  H •  IELlIS.S.  G,  SFABOLAiJ.  J.  I 

contract:  da-2b-ur3-amc-0023i<e) 

PrOj:  da- 1 P6-220U I -AU56 

task:  02 

MONITOR!  ECOM  U0231-F 

unclassified  report 

Supplementary  note:  see  also  ad-639  r33. 

descriptors;  (•transistors,  semiconducting  filmSj, 

M  ICROSTROCTOKE,  CADMIUM  compounds,  sulmdes, 
semiconductor  devices,  cadmium  alloys,  selenium 
ALLOYS,  PHOTOELECTRIC  EFFECT,  manufacturing  methods, 
SILICON  COMPOUNDS,  OAIdES,  capacitance,  voltage, 
surface  PROPERTIES,  masking, 

GATESIC JHCUITS)  (U) 

Identifiers:  thin  films,  thin  films 
electronics  t  M I 

THE  REPORT  COVERS  THE  WORK  ON  THE  THlN-FJLM 
POLYCRTSTaLLINE  field-effect  triode  during  the  period 
OF  JULY  I,  1  96  R  TO  JUNE  3Q,  1966*  ALL  OF  THE 
WORK  ON  THu  CONTRACT  lS  REVIEWED.  THE  FOLLOWING 
WORK  DONE  DURING  THE  EIGHTH  QUARTER  IS  ALSO  COVERED* 

THE  BEHAVIOR  OF  THE  REVERSIBLE  GATE  INSTABILITY  AT 
TEMPERATUHES  BETWEEN  -ROC  AND  *60C  IS 
DISCUSSED.  The  INVESTIGATION  WAS  CARRIED  OUT  TO 
determine  the  variation  of  the  instability  mechanism 
WITH  TEMPERATURE.  THESE  INITIAL  MEASUREMENTS  ARE 
TOO  PRELIMINARY  to  ORa*  CONCLUSIONS.  THE  MASKS  FOR 
The  FOUR-INPUT  nOR/OR  Gate  circuit  were  RECEIVED, 
and  the  wire  grille  was  fabricated,  initial  trial 
runs  with  these  masks  to  evaluate  the  alignment  were 
COMPLETED  ANO  PROVED  SATISFACTORY,  FAbRICATjOn  OF 
The  INTEGRATED  CIRCUIT  was  INITIATED.  WORK  was 
INITIATED  TO  INVESTIGATE  THE  CONTROLLED  DEPOSITION 
AND  NUCLEaTION  OF  SEMICONDUCTOR  Films,  and  an 
INVESTIGATION  Of  gate  THRESHOLD  SHIFTS  WAS  CARRIED 
OUT,  IN  ORDER  To  GAIN  A  BETTER  UNDERSTANDING  OF  THE 
MECHANISM  OF  THE  TFT  INSTABILITY.  (AUTHOR)  !U) 
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RADIO  COUP  OF  AMERICA  SOMERVILLE  N  J  DEFENSE 

microelectronics 

THIN-FILM  POLTCKVSTALLlNE  FIELD-EFFECT  TRJOuE.  f  U ) 

descriptive  note:  uuarterly  rept.  no.  i.  i  jul-so  sep 

66  i 

DEC  66  29P  TOPPER, M.  L,  IFAbULA.U.  J.  I 

RAPP | A  »  K.  S SCHtLHORN , R  .  L.  I 
CONTRACT  .*  DA-28-UMi-AMC-0  2R32  (  E  ) 

PftOj:  OA- 1 £6-2200 1 -AMRO 

Task:  ie6-22Uoi-ahmo-od 
MONITOR:  ECOM  02M32- 1 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  INFIELD  EFFECT  TRANSISTORS.  FILMS). 

LIFE  EXPECTANCY,  MICROSTrUCTURE,  cadmium  sulfides, 
CADMIUM  SElENIDEs,  silicon  COMPOUNDS,  OXIDES, 
PHOTOELECTRIC  EFFECT,  CAPACITANCE,  VOLTAGE , 

INTERFACES,  G A TE S I C I N CU I TS )  ,  INTEGRATED 
CIRCUITS 

Identifiers:  thin  films,  thin  films 
ELECTRONICS 

life  TEST  data  are  PRESENTED  ON  THJN-FlLM 
TRANSISTORS  AHICH  HAVE  BEEN • ON  LOAD  LIFE  TEST  FOR 

over  z.uou  hours,  some  of  the  problems  associated 
with  the  MASKING  technique  used  to  FABRICATE  the 
FOUR-INPUt  NOR/or  GATE  CIRCUIT  ARE  DISCUSSED. 

TESTING  PROCEDURES  TO  BE  USED  to  EVALUATE  The 
CIRCUIT  are  DISCUSSED  IN  DETAIL.  SOME  OF  THE  TEST 
DATA  ON  ThE  INITIAL  CIRCUITS  FABRICATED  are 
PRESENT  tD •  (AUTHOR)  IU) 


(U) 

<M) 
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WEST IHGHOUSt  RESEARCH  LABS  PITTSBURGH  PA 

MULTILAYER  ENHANCEMENT  OF  MICROWAVE  PIEZOELECTRIC 
CONVERSION  IN  COS-SIO  LAYERS,  (U) 


SEP 

6B 

6P 

DE  KLERK, J.  1KLEMENS,P. 

KELLY  ,E 

•  F* 

1 

rept*  NO. 

SCI 

EN 

TIFIC-3  ,65>9F5"IQfl“P2 

contract: 

AF 

19 

(628)-H372 

proj:  af 

>8603 

task:  868301 

monitor  : 

AF  CR 

L 

67-0017 

UNCLASSIFIED  REPORT 

AVAILABILITY:  PUBLISHED  IN  APPLIED  PHYSICS 
LETTERS  V7  N10  P2GM-5  NOV  IS  196S. 

descriptors:  < ^piezoelectric  transducers,  films), 

CADMIUM  SULFIDES,  SILICON  COMPOUNDS,  MuNQXIDeS, 
gain,  SANDWICH  CONSTRUCTION,  MICROWAVES,  ENERGY 
CONVERSION,  ULTRASONIC  RADIATION,  PHONONS  (U) 

IT  WAS  FOUNO  POSSIBLE  To  INCREASE  THE 
ELECTROMAGNETIC  CONVERSION  EFFICIENCY  Op  CDS 
PIEZOELECTRIC  THIN  FILM  TRANSDUCERS  UNDER  F«££  FIELD 
CONOITIUNS  BY  USING  A  MULTILAYER  STRUCTURE  OF 
ALTERNATE  LAYERS  OF  ACTIVE  AND  PASSIVE  MATERIAL, 

UNDER  THESE  CONuJTlONS  THE  POWER  GAIN  INCREASES 
DIRECTLY  AS  THE  SOU ARE  OF  THE  NUMBER  OF  ACTIVE 
LAYERS.  9.  S  DB  GAIN  HaS  BEEN  ACHIEVED  WITH  A  THREE 
ACTIVE  LAYER  TRANSDUCER,  (AUTHOR)  (U) 
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multilayeh  thin  film  piezoelectric  transducers*  (u> 

DEC  AS  UP  DE  KLERK. JOHN  I 

R£PT«  NO.  SCIENTIFIC-S  .A5-9F6-WAYES-P4 
contract:  af  i9(628>-nj72 
proj:  AF-8683 
Task:  uau3u1 

MON  i  TOR  5  AFCHL  67-0019 

UNCLASSIFIED  REPORT 

AVAILABILITY;  PUBLISHED  IN  IEEE  TRANSACTIONS  ON 
SON1CS  AND  ULTRASONICS  VSU- l 3  N3  P99-103  AUG  I9AA, 

Supplementary  note:  presented  at  the  micronave  physic* 

lab.  ACOUSTICS  SYMPOSIUM,  BEDFORD,  MASS*,  20-29 
OCT  6S « 

DESCRIPTORS:  ( •PIEZOELECTRIC  TRANSDUCERS,  FILMS), 

SANDmICH  CONSTRUCTION,  ACOUSTICS,  VaPOR  PLaTJNG, 

CADMIUM  SUlFIDES,  ZINC  SULFIDES,  SILICON 
COMPOUNDS,  MONOXIDES,  ACOUSTIC  IMPEDANCE 

identifiers;  thin  films 

SINGLE  LAYER  thin  FILM  TRANSDUCERS,  WHEN  used  in 
DEVICES  SUCH  as  OELAY  LINES,  ARE  LIMITED  TO  THEIR 
POWER  HANDLING  CAPABILITIES  AND  AT  VERY  HJGh 
FREQUENCIES  HA Vt  LARGE  CAPACITIES  WHICH  INTRODUCE 
ELECTRICAL  MATCHING  PROBLEMS.  SOME  OF  THESE 
DIFFICULTIES  CAN  BE  OVERCOME  BY  EMPLOYING  MULTILAYER 
TRANSDUCERS  WHICH  HAVE  LOWER  CAPACITIES  AND  HIGHER 
POWER  HANDLING  CAPABILITIES  THAN  SINGLE  LAYER 
TRANSDUCERS.  MULTILAYER  TRANSDUCERS,  USING 
AUTERNATE  ACTIVE  CDS  AND  PASSIVE  SIO  LAMBOA/2 
FILMS  HAVE  BEEN  FABRICATED,  AND  THE  INCREASE  ]N  POWER 
OUTPUT  FOR  CONSTANT  ELECTRIC  FIELD  GRADIENT  IS  FOUND 
TO  BE  PROPORTIONAL  To  THE  SQUARE  OF  THE  NUMBER  OF 
ACT  3  VE  LAYERS.  THE  ACOUSTIC  REFLECTION  AND 
TRANSMISSION  COEFFICIENTS  AT  A  BOUNDARY,  BETWEEN  TWO 
MEDIA  OF  DIFFERENT  ACOUSTIC  IMPEDANCES,  ARE  PRESENTED 
IN  GRAPHICAL  FORM.  A  TABLE  GIVING  ACOUSTIC 
VELOCITIES  ANO  IMPEDANCES  OF  SEVERAL  MATERIALS  FOR 
DIFFERENT  nodes  OF  PROPAGATION  IS  INCLUDED. 

(AUTHOR)  <U) 


(U) 

!M) 
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Ad-AN/  JU  20/12  20/3 

DELAWARE  UN1V  NEWARK  DEPT  OF  PHYSICS 

STUDY  OF  LAYER-LIKE  FJELO  l NHOHOGE N£  I  T  I  £ S  IN  COS 
USING  FKanZ-KEldYSH  EFFECT.  <U) 

DESCRIPTIVE  NOTE:  technical  rept., 

JUN  67  1 3  HP  BO£R,K.  W.  t 

rept*  nu.  tr-u 

contract:  nonr-h336 t qo > ,  da-3i-i2H-aro(D)-iT3 

UNCLASSIFIED  REPORT 
Supplementary  note;  master's  Thesis. 

DESCRIPTORS:  ( *F I  ELD  THEORY,  •CADMIUM  SULFIDES), 

SINGLE  CRYSTALS,  ELECTRICAL  CONDUCTANCE* 

ELECTRUOPTiCS,  Ban o  Theory  OF  SOLIDS, 

SEMICONDUCTORS,  CARRiERS(SEMlCONOUCTORS)  , 

tLECTRON  DENSITY  <U) 

SOME  EXPERIMENTALLY  OBSERVED  PROPERTIES  OF  LAYER- 
LIKE  FIELD  INHOMOGENEITIES  IN  CDS  SINGLE  CRYSTALS 
ARE  REPORTED.  APPARENT  DEVIATIONS  OF  THE  RESULTS 
FROM  THt  THEORY  PROPOSEO  BV  BOER  ARE  SHOWN  TO  BE 
RESOLVABLE  BASED  ON  A  FORM  OF  LAYER  FORMATION 
PROPOSED  BY  VOSS,  THE  BEHAVIOR  OF  MOVING 
SUBLAYERS,  OBSERVED  IN  MOVING  LATER-LIKE  FIELD 
INHOMOGENEITIES,  IS  REPORTEO,  THESE  SUBLAYERS  ARE 
FOUNO  TO  CAUSE  CURRENT  OSCILLATIONS  IN  A  RANGE  FROM  2 
TO  V  HZ  WITH  THE  FREQUENCY  PROPORTIONAL  TO  THE 
ELECTRON  DENSITY  TO  THE  1.3  POWER.  THE  EFFECT  OF 
JOULE  HEATING  IN  THE  *S*  SHAPED  RANGE  ALSO  CAUSES  THE 
ABSORPTION  EDGE  OF  The  ENTIRE  INTERELECTRODE  REGION 
to  periodically  shift  more  than  iooa.  These 

PERIODIC  TRANSITIONS  are  ATTRIBUTED  to  THE  REPETITION 
OF  THE  INITIATION  OF  CURRENT  channel  formation 
FOLLOWED  BY  THE  FORMATION  OF  UNSTABLE  LAYER-LIKE 
FIELD  INHOMOGENEITIES.  IN  ADDITION,  A  NEW  TYPE  OF 
FIELD  INHoMUfiENEl TY  IS  REPORTED  THAT  FORMS  AS  A 
•RING*  AROUND  BUT  WELL-SEP AR A TE 0  FROM  THE  ANODE  IN 
•PURE*  COS  CRYSTALS.  T«E  PROPERTIES  THAT 
DISTINGUISH  THIS  FIELD  INHOMOGENEITY  FROM  ThOSE 

already  observed  arc  given,  the  behavior  indicates 

THAT  THE  CRTS^Al  CURRENT  IS  RECOMBINATION  LIMITED  AND 
THAT  THE  HlOH  FIELD  ANOOE  'RING*  ACTS  AS  A  P-N 
JUNCTION,  ( AUTHOR  )  <  U 1 
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MATSUSHITA  RESEARCH  INST  TOKYO  INC  KAwA&AKi  I  JAPAN) 

STUuits  of  infrared  image  converter  < sol lo-sTATt  type 
and  VACUUM  TYPE).  <U» 

descriptive  note:  progress  rept., 

DEC  AA  1S7P  Ml YAJI .KOH-ICHI  t 

Contract:  oa-?z-s&7-fec-38337 

unclassified  report 

supplementary  note:  original  contains  color,  available  in 
black  and  white  after  original  copies  are  exhausted. 

descriptors:  <*image  converters,  *infrared 
EQUIPMENT),  japan,  infrared  photoconductors  , 
solid  state  physics,  phosphorescent  materials, 

UUENChINOI INHIBITION) ,  INFRARED  OPTICAL 
MATERIALS,  INFRARED  IMAGES,  PHOTOCATHODES, 

PHOTODIODES,  cadmium  SeLENIOES,  cadmium  sulfides, 

CAOMIUM  ALLOYS,  TELLURIUM  ALLOYS,  DOPING  IU) 

THEORETICAL  AND  EXPERIMENTAL  STUOIES  WERE  PERFORMED 
IN  AN  EFFORT  TO  OuTAlN  AN  INFRARED  IMAGE  CONVERTER. 
the  program  was  oivioed  into  three  parts.  Part 
I  WAS  CONCERNED  with  THfc  pktsjcs  and  material 
RESEARCH  in  terms  of  the  IMAGE  CONVERSION,  efforts 
were  devoted  to  a  study  on  the  infrared 
photoconducti VE  MATERIALS  with  HIGH  SENSITIVITY  in 
the  near  infrared  REGION,  ano  on  THE  PHOTdCONOUCTOR 
which  shows  good  photucondUct i ve  quenching 
PROPERTIES,  some  analysis  OF  QUENCHING  MECHANISM 
WAS  also  DONE,  part  II  CUVEKEO  ALL  KIND  OF  THE 
SOLID  STATE  INFHAREO  |MAGE  CONVERTERS  Su  i  TABLE  TO  THE 
infkareo  region,  effort  of  THIS  INTERVAL  efforts 
WERE  CONCENTRATtD  TO  THREE  PROBLEMS)  THE 
PHOTOCONOUC TOR  QUENCHING  SYSTEM,  DIRECT  RECEIVER  OF 
THE  INFRARED  IMAGE,  ANO  THE  HIGHLY  SENSITIVE  IMAGE 
CONVERTER  SYSTEM.  PART  111  WAS  ANOTHER  APPROACH 

TO  THE  INFRARED  image  converter,  possibility  of  a 
NEW  TYPL  PHOTOCaTHOOE  SUITABLE  TO  THE  INFRARED  REGION 
WAS  STUUlEO*  FOR  THIS  PURPOSE  P-SI-AL  DIODE 
WAS  TAKEN  UP,  AnD  PHOTOINOUCED  HOT  ELtCTRON 
EMISSION  wAS  EXPERIMENTALLY  OBSERVED.  SOME 
IMPROVEMENT  OF  EMISSION  WAS  OBTAINED.  FURTHER,  THE 
ANALYSIS  OF  EMISSION  AND  SOME  NEW  PROPOSALS  WERE 
DESCRIBED.  (AUTHOR)  <U) 


201 


UNCLASSIFIED 


/ZZ/WT 


unclassified 


DDC  HEPOrT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ZZZHT 

A0-6H7  69V  20/12  20/1  9/1 
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RESEARCH  on  the  theury  and  design  of  active 
networks.  {U 

descriptive  note:  annual  summaky  Rept.  no,  h  ,  i  jul  6N- 

30  JUN  65, 

AUG  6s  MSP  BE0TEKJ£R,K,  {POSSUM^,  J, 

; RANNEST AO  I  A  ,  ISVAASAND,L.  0,  1 

Rept.  no.  intern  «apport-e-6u 
contract:  af  61 <0521 -vaR 
monitor:  afchl  66-13 


unclassifjeo  report 

supplementary  note:  see  also  ao-60v  r3r. 

otscR iptors s  (•acoustics,  •piezoelectric 
CRYSTALS),  ( •NETmOKKS,  DESIGN),  ULTRASONIC 
RADIATION,  AMPLIFIERS,  ELECTRONS,  MOBILITY, 
SEMICONDUCTOR  DEVICES,  CADMIUM  SULFIDES, 

NORWAY 

the  report  is  concerned  with  an  experimental 

INVESTIGATION  Op  INTERACTIONS  BETWEEN  ACOUSTIC  waves 
AND  CONDUCTION  lLECTRoNS  JN  ThE  PIEZOELECTRIC 
SEMICONDUCTOR  CoS.  AN  ACOUSTIC  AMPLIFIER  HAS 
BEEN  BUILT  AND  TESTED.  NET  GAIN  OF  20  OB  aT  60 
MHZ  HAS  BEEN  OBSEKVtD.  OBSERVATIONS  OF  GAIN, 
ATTENUATION  AND  PHASE  VELOCITY  AGREE  WITHIN  A  FACTOR 
OF  TWO  WITH  THE  ORIGINAL  THEORY  OF  WHITE, 

saturation  is  Observed  when  the  rf  charge  density 

APPKOACHES  The  TOTAL  CHARGE  DENSITY,  THE  CRYSTAL 
becomes  instable  and  current  saturation  occurs  when 

THE  SOUND  TRIP  vj  A I N  EXCEEDS  UNITY.  THE  CURRENT 

saturation  has  been  emPloied  to  measure  drift 
mobility  in  THE  temperature  Range  from  ism  to  mt 
OEGREES  KELVIN,  The  TEHPERATURE  dependence  can 
BE  EXPLAINED  BY  A  COMBINATION  OF  SCATTERING  FROM 

lattice  vibration  and  trapping  in  two  impurity 

LEVtLS*  an  XOVANTAGt  OF  THE  MfcTHOo  IS  ThE  F ACT 
THAT  ALl  EXPERIMENTAL  ERRORS  ACT  IN  THE  SaM£ 
direction,  and  an  absolute  lower  bound  for  the 
mobility  js  obtained,  double  current  saturation 

WAS  OBSERVED  IN  SOME  SAMPLES,  ThESS  a*E  PROBABLY 
DUE  TU  OSCILLATIONS  In  TWO  DIFFERENT  ACOUSTIC  MODES, 
the  principal  mude  of  the  cut  and  a  mixed  mode 
PROPAGATING  obliwuely  to  the  enu  planes  of  THE 
SAMPLE.  Coherent  CUKRtNT  OSCILLATIONS  OF  30  MHZ 

were  observed,  they  appear  to  be  related  to  the 
double  batukatiun,  but  their  origin  is  not  kno*H» 
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HASSACHUSfcTTs  INST  OF  TECH  LEX  I  NO  T  ON  LINCOLN  LAB 

ELECTRON  BEAM  PumPEU  SEMICONDUCTOR  LASERS.  (U) 

DESCRIPTIVE  note:  meeting  speech, 

JUL  66  3  P  HURWITZ,C«  E»  l 

RtPT.  NO.  MS-1726 
Contract:  af  i9(62a)-si67 
Monitor:  Eso  TH-67-157 

UNCLASSIFIED  REPORT 

AVAILABILITY;  PUBLISHED  IN  N^REM  RECORD  P19*4-& 

1966. 

descriptors:  < •semiconouc <  *evices,  lasers:  , 

(•LASERSi  PUMPlN<,(ELECTRUNt  Mi 
(•PUMPlNUELfeCTRoNlCS)  ,  ^ELECTRON  BEAMS), 

EMISSIVITY,  LIGHT,  ULTRAVIOLET  RADIATION, 

infrared  Radiation,  cadmium  selEnides.  cadmium 
sulfides,  ZINC  sulfides,  solid  solutions, 
CARRIERSISEMICONDUCTORSI ,  INJECTION  (0) 

SEM 1  cQNyUcTUR  LASERS  WITH  EMISSION  WAVELENGTHS 
RANGING  FROM  8 . s  MICRONS  IN  THE  INFRARED  TO  32&0  A 

in  the  ultraviolet  were  obtained  by  electron  beam 
EXCITATION.  IN  the  visible  ANO  ULTRAVIOLET,  LASERS 
WITH  SUBSTANTIAL  OUTPUT  POWER  AND  high  EFFICIENCY 
MERE  ACHIEVED  utilizing  cose,  CDS  and  zns 
and  their  MIXED  ALLOYS.  (AUTHOR)  (U) 
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DELAWARE  uNly  NEWARK  OEPT  OF  PHYSICS 

change  of  electrical  conductivity  of  cds  single 
crystals  during  heat  treatments  in  sulfur  Vapor 
BEThEEN  500  and  7UQC «  (U) 

DESCRIPTIVE  NOTES  TECHNICAL  rept., 

67  UP  tiQEH  •  K  •  W.  s 

Rept.  no.  tr-17 

contract:  nonr-n^j^ (uoj ,  nsg-573 
unclassified  REPORT 


descriptors:  (•stMicoNoucToRs,  heat  treatment), 

(•CADMIUM  SULFIDfcS,  ELECTRICAL  CONDUCTANCE), 

SULFUR,  VAPORS,  VAPOR  PRESSURE,  SINGLE  CRYSTALS, 

CRYSTAL  LATTICE  UEFECTS*  BAND  THEORY  OF  SOLIDS, 
JONUATIUN  <U) 

THE  ELECTRICAL  CONDUCTIVITY  OF  CD*  SINGLE 

CRYSTALS  wAS  MEASURED,  USING  A  FOUR-ELECTROuE  method* 

AS  A  FUNCTION  OF  THE  S  VAPOR  PRESSURE  IN  THE  RANGE 
FROM  10  TU  1000  TURK  (N  A  DOUBLE  FURNACE  ALLOWING 

FOR  independent  variation  OF  the  crystal  temperature 

AND  S-VAPqR  PRESSURE,  lN  AGREEMENT  WITH  EARLIER 
MEASUREMENTS,  THE  CURRENT  WAS  OBSERVED  TO  DECREASE 
with  INCREASING  S-VAPoR  PRESSURE  FOLLOWING  A  POWER 
LAW  SIGMA  VARIES  AS  P  EAP.  -I/M,  THE  EXPONENT  l/M 
DEPENDS  ON  ThE  CRYSTAL  TEMPERATURE  ANU  IS  ABOUT  1/2** 

FOR  SUOC  <  T  <  S20C.  1/M  FOR  5JUC  <  T 
<  63QC ,  AND  ABOUT  1/12  FOR  6HUC  <  T  <  7Q0C* 

A  SIMPLt  MOoEL  USING  5  VACANCIES,  CO 
INTERSTITIALS  AND  CU  VACANCIES  IS  USED  TO  EXPLAIN 

the  observed  behaviur.  doubly  ionized  s 
vacancies  are  assumed  to  be  predominant  jn  the  lowest 
temperature  rangb,  single  ionized  frenkel  defects 
in  the  intermediate  temperature  Range,  and  doubly 
joni2ED  co  interstitials  in  the  highest  temperature 
RANGE*  (AUTHOR)  <U) 
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TH1N-FILH  PIEZOELECTRIC  TRANSDUCERS  USED  AS 
GENERATORS  AND  DETECTORS  OF  MICROWAVE  PHOnOnS.  rtJTH 
SOME  ATTENUATION  MEASUREMENTS  IN  S 1 02 i 
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availability:  publisheo  in  journal  of  applied 
physics  mm  ni2  pRS22-a  nov  iv66. 


descriptors:  i •piezoelectric  transducers,  FIlMSI. 

(•PHONONS,  PIEZOELECTRIC  TRANSDUCERS),  MICROWAVE 
FREQUENCY,  generators,  detectors,  quartz, 

ALUMINA,  ZINC  SUlFIOES,  CADMIUM  SULFIDES, 

SILICON  DIOXIDE,  attenuation,  ENERGY  CONVERSION. 
ULTRASONIC  RADIATION 
identifiers*  thin  films,  thin  films 
electronics 


THE  manner  IN  WHICH  THlN-FILM  piezoelectric 
transducers  are  used  IS  determined  by  their  intended 
APPLICATION.  ATTENUATION  MEASUREMENT  transducers 
Should  be  capable  of  independent  generation  of  Each 
OF  THE  THREE  pure  ACOUSTIC  MOoES  AND  SHOULD  EXHIBIT 
LOW  ELECTROMECHANICAL  CONVERSION  EFFICIENCY,  WHEREAS 
DEVICE  TRANSDUCERS  SHOULD  EXHIBIT  MAXIMUM  POSSIBLE 
ELECTROMECHANICAL  CONVERSION  EFFICIENCY. 
multilayer  transducers  offer  increased  power 

HANDLING  CAPABILITIES  ano  higher  ELECTRICAL 
IMPEDANCES  Than  SINGLE-LAYER  TRANSDUCERS  at  high 
FREQUENCIES,  an  ANOMALOUS  BEHAVIOR  UF  QUART2  IN 
THE  PRESENCE  UF  CDS  IS  DISCUSSED.  ATTENUATION 
MEASUREMENTS  of  The  l,  ti,  and  T2  modes  along 
THE  XI  AXIS  OF  SYNTHETIC  QUARTZ  ARE  PRESENTED. 

(AUTHOR)  {u 
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solid  state  physics, 

DESCRIPTORS;  ('SEMICONDUCTORS,  ACOUSTIC 
PROPERTIES),  CAOmIUM  SULfIOES,  ZINC  SULFIDES, 

ULTRASONIC  RADIATION,  ATTENUATION,  DISTORTION, 

FILMS,  SEMICONDUCTING  FILMS,  P I  £ ZOfiLEC TR I C 
transducers,  vapor  PLATING,  VACUUM  APPARATUS, 

CRTOGENICS,  MICRUSTRUCTURE  TU) 

Identifiers;  thin  films,  thin  films 
electronics  <u> 

it  is  well  known  that  Cadmium  sulfide  can  act  as  a 

VERY  NONLlNfcAR  ACOUSTIC  CONDUCTOR  UNOtR  THE 
APPROPRIATE  CONDITIONS  OF  ACOUSTIC  FREQUENCY! 

SPECIMEN  CONDUCTIVITY  AND  APPLIED  DC  tLCCTRiC  FIELD* 

DIRECT  DISTORTION  OF  THE  ACOUSTjC  WAVEFORM  WAS 
OBSERVED,  AT  20  mC/SEC»  AS  A  FUNCTION  OF 
CONDUCTIVITY  ANy  APPLIED  ELECTRIC  FIELD,  THE 
MAXIMUM  UiSIORTjon  APPEARS  TO  OCCUR  AT  THE  VALUE  OF 
ELECTRIC  FIELD  it H £ R E  tH£  ACOUSTIC  VELOCITY  (SHEAR 
WAVES  WERE  USED)  EQUALS  THE  CHARGE  CARRIER  DRIFT 
VELOCITY.  UuTRASOnIC  attenuation  MEASUREMENTS  have 
been  MADE  at  12,  30  AND  R6  MC/5EC  AND  FROM  ROOM 
TEMPERATURE  TO  i,BK  On  A  CADMIUM  SULFIDE  SPECIMEN, 

the  specimen  had  a  uark  room  temperature 
CONDUCTIVITY  of  AbOUT  ID  TO  The  Minus  2nd  POWER/ 

(QHM-CMj.  a  very  large  attenuation  peak  WAS 
OBSERVED  in  the  NEIGHdOhHOOD  OF  IS  -  20K, 

CONDUCTIVITY  MEASUREMENTS,  made  concurrently  with 
THE  AT  TtNUA  T I  ON  MEASUREMENTS,  SHOWED  THAT  ThE  PEAK 

was  almost  surely  caused  qy  the  relaxation  associated 
with  space  charge  bunching,  the  attenuation  data 
OtO  not  SEEM  to  SHOW  T Ht  PROPER  FKEHUtNCY  DEPENDENCE 
ABOVE  THE  Peak  TEMPERATURE,  but  this  issue  IS  clouded 
because  there  w*s  considerable  uncertainty*  (U) 
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elastic  wave  and  infrared  light  interactions  with  a 
moving  high-field  domain  in  a  piezoelectric 
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unclassified  report 

availability;  published  in  applied  PHYSIC^* 
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DESCRIPTORS;  I • S t M 1 C 0 NdUC T OR S  ,  PROP AuAT l ON )  , 

MECHANICAL  WAVES.  INFRARED  radiation. 

INTERACTIONS.  P 1 LZUELECTh  I  c  CRYSTALS  .  ACOUSTIC 
impedance,  c a o m i o m  sulfides,  zinc  compounds, 

OXiueS,  GALLIUM  ARSENIDES.  DOPPLER  EFFECT  (U) 

A  OuUbLE-UOPPLER-EFFECT  EaPERIMENT  for  ELASTIC 
WAVES  OR  INFRARED  LIGHT,  USING  THE  MOVING  HIGH-FJELO 
Domain  IN  A  PIEZOELECTRIC  SEMICONDUCTOR  AS  THE  MOVING 

boundary,  iu  proposeo.  a  possible  experimental 
configuration  for  The  elastic  Wave  case  is  desckibEo 
and  the  parameters  relevant  to  the  experiment  are 
Evaluated  for  three  potential  PIEZOELECTRIC 
semiconductors,  the  most  important  parameter  is 
the  change  of  acoustic  impedance  across  the 
boundaries  OF  The  high-field  domain,  the 
possibility  of  employing  the  PROPOSED  EXPERIMENTS  as 
the  means  for  probing  the  elastic  and  optical 
properties  of  the  high-field  domain  is  also 
d i scussed .  (Author)  <o> 
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the  paper  is  to  provide  an  lxplanatjon  for  the 

Enhanceo  HAmAN-SCATTErInG  CROSS  SECTIONS  IN  CD5 

RECENTLY  REPOrTlU  BY  LEITl  ANU  PORTO  AND  To  POINT 
Out  the  likely  generality  of  the  phenomenon  involved, 

lAUTHuR)  ( u ) 
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CRYSTALS),  ELECTRIC  CURRENTS, 

CARR IEHS ( SEM  I  CONDUCTORS )  ,  ACOUSTICS,  CADMIUM 
SULFIDES,  OSCILLATION,  STABILITY,  THtORr, 

INTERACTIONS  (U) 

Ti  e  REPORT  DESCRIBES  the  DISCOVERY  uF  *  SQUARE-WAVE  * 
type  current  oscillations  and  The  traveling  high 
electric  meld  domains  in  cadmium  sulfide* 

NUMEROUS  EXPERIMENTS  WERE  PERFORMED  To  DETERMINE 
The  BtHAVlOR  OF  THE  TRAVELING  DuM A I N ,  THE  OSCILLATION 
CONDITIONS  and  important  parameters.  EXPERIMENTAL 
Results  lead  to  the  conclusion  that  both  current 
Saturation  and  current  oscillations  as  observed  are 

DUE  To  AMPLIFICATION  OF  THE  SHEAR  WAVE  COMPONENTS  0^ 

thermal  acoustic  noise,  a  simple  linear  theory 
which  predicts  the  occurrence  of  current  oscillations 
in  piezoelectric  semiconductors  has  seen  developed, 
the  Saturation  of  the  sample  current  is  also 
treated  theoretically,  good  agreement  aitH 
experimental  results  is  Obtained  with  both  theories, 
the  effect  of  the  current  saturation  and  the 

OSCILLATIONS  on  The  AMPLIFICATION  Or  AN  ACOUSTIC 
SIGNAL  IS  DISCUSSED.  THEORY  INDICATES  THAT  THE 

maximum  possible  acoustic  gain  is  of  the  order  uf  7s» 

1QCJ  DB<  (AUTHOR)  (U> 
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CRYSTAL  GROWTH),  ( • 2  1  N  C  COMPuUNDS,  CRYSTAL 

growth),  impurities,  mass  spectRuscopy  ,  solid 
SOLUTIONS,  CAdmIum  SULFIDES,  2JNL  SULFIDES* 

selenioes,  absorption  spectrum,  ehissIvjty, 
doping,  OPTICAL  PKuPtRT its,  crystal  lattice 

UEFEcTS  (U) 

IDENTIFIERS-  2 i n  L  SELENIdE  (U) 


Cadmium  Sulfide  AnO  2  I  N  c  SElEnIUE  WtRt  SYNTHESIZED. 
IMPURITIES  PREStN!  IN  These  and  IN  ZInc  sulfide 
WERE  DETERMINED  BT  MASS  And  EMISSION  SPECTROGRAPH Y 

and  by  the  atomic  absorption  method,  purities  of 
the  zinc  compounds  are  generally  lomEr  than  that  of 
The  CDS.  THE  gRuATH  OF  CRTSIALS  of  II-VI 
COMPOUNDS  from  The  MELT  was  continued,  a  number  of 
custom  doped  crystals  of  zns,  znse,  and 
MIXTURES  UF  The  tag  a  E  RE  uRU«N •  the  light 
Transmission  characteristics  of  a  znSe  specimen 

WERE  DETERMINED  FROM  A  S P t C T R QPhQ T OmE T R  l  C  PLOT. 

the  crystal  slue  used  for  a  window  In  this 

EXPtRlMtNT,  LXHJBlTtU  A  PATTERN  OF  INTERESTING 

Imperfections  from  which  some  of  Tnt  crystal  gruath 
CUNuITIuns  MIGHT  oE  OEDuCtD.  CADMIUM  SULFlDt 
CRYSTALS  WERE  G  n  0  >»  N  ROUllNELY  BY  T  Ht  method  of  vapor 
Phase  DLPUSIUOim.  (U) 
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(•SEMICONDUCTING  FILMS,  •TRIODeS).  (•CADMIUM 
SElEnIuES,  TRlODES),  (•cadmium  SULFInES, 

TRIOUES).  SINGLE  CRYSTALS,  VAPoR  PLATING, 

MASKING,  RES1STANCE(ELECTKic»L)  •  hall  EFFECT, 
CARRIEHS(SEMlCONuUCTORS) ,  THERMAL  STABILITY, 

AGlNulMATERI ALS)  ,  fcLtCTRIC  CONNECTORS  (U> 

insucated-gate  filLo-effect  trIudes  «ere  fabricated 
ON  single  crystal  cadmium  SULFlUE  and  cadmium 
SELENIDE,  both  bulk  CRYSTALS  and  PLATELbTS  ,iER£ 

USED  FOR  SINGLE  CRYSTAL  SAMPLES.  CHROMIUM  AND 
ALUMINUM  HERE  found  To  make  LOW  IMPEDANCE  CONTACTS  to 
CADMIUM  SULFIDE  ANO  CADMIUM  SELENIDE*  THE 
CALCULATED  EFFECTIVE  oRiFT  MOBILITIES  of  the 

fabricated  single  crystal  igfeT's  aeRe  three  to 
four  times  greater  ihan  The  highest  Reported  value  of 
pulycrystalline  caomjum  Sulfide  and  cadmium  selenide 
IoFET'S.  THE  CHARACTERISTICS  OF  the  fabricated 
DtVKES  AERt  UNSTABLE  WITh  RESPECT  TO  TIME  AND 
TEMPERATURE.  THIS  INSTABILITY  WAS  PARTIALLY 
attributed  to  t,ie  instability  of  the  evaporated 

SILICON  MuNOXlLt  LAYER.  AUTHOR)  (U) 
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LLtCTRON ICS 

OuR  I  N(,  this  REPORT  period,  A  CHANGE  In  THE  CJRCUIT 
To  dE  WORKED  ON  WAS  MaDE.  THE  PROBLEMS  ASSOCIATED 
WITH  THE  FCUR-INPOT  NOR/OR  gate  CIRCUIT  DESCRIBED 
IN  THE  F:kST  CjUARTEKlY  REPORT  HAVE  PERSISTED, 

Which  has  LEO  To  THt  TEMPORARY  ABANDONMENT  OF  THIS 
CIRCUIT.  IN  ITS  PLACE,  WORK  ON  A  COMPLEMENTARY 
THREE-INPUT  NaNu  gate  CIRCUIT  Was  INITIATED. 

much  better  results  were  achieved  v,jth  this 

CIRCUIT,  TWENTY-FOUR  of  these  CIRCUITS  were 
del  I veRlo  TO  FORT  MUNMOUTh  FOR  EVALUATION* 
life  TEST  DATA  ON  TnJN-FtLM  TRANSISTORS  THAT  HAVE 
Recently  b  e  l  n  put  on  life  is  presented,  test  data 

On  THt  DELIVERED  CIHCUITS  IS  PRtSENTED  Al^O. 

(AUTHOR)  <  U ) 


(U) 

(U) 


212 


unclassified 


/zzzh t 


unclassified 


L'DL  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /XZ^HT 

A 0 " 6 b Z  til  2 0/12  20/i 

DtLA'VARt  UN  1 V  NEWARK  DEPT  OK  PHYSICS 

PRODUCT I  OH  AND  ANNEALING  OF  INTRINSIC  OtFECTS  IN  X- 
RAY  IRRADIATED  CDS  SINGLE  CRYSTALS,  (U) 

OtSCRIPT IVE  note:  technical  kept., 

67  lbP  ttO t R , K •  M,  (O'CONNELL, Jt 

C.  t 

RtP  T ,  NO,  TR-18,  TR-13 
CONTRACT!  N0NR-RJ36 ( UO  )  ,  NbG-573 

UNCLASSIFIED  report 


descriptors;  <*cadmium  sulfides.  Radiation 

DAMAGE),  (^CRYSTAL  LATTICE  DEFECTS,  CADMIUM 
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X«R  A  Yb  (300  KEV)  HAVE  BtElx  USED  TO  PRODUCE 
CHANGES  IN  THE  DEFECT  STRUCTURE  OF  (i>  *PUR£» 

single-crystal  platelets  of  cds  and  (z» 

PLATELETS  which  HAVE  BEEN  PRE-HtAT  TREATED  IN  THE 

vapor  ok  one  of  its  components*  the  changes  we Rt 

STUuIED  BY  MEANS  OF  ThE  SPELTrAL  DISTRIBUTION  OF 

pmotocurrent  and  t.s.c*  curves*  all 
measurements  were  maoe  in  ultrahigh  vacuum  do  to 

The  -10TH  power  TORrJ,  THt  DAMAGE  PRODUCED 
ANNEALED  at  TEMPERATURES  BETWEEN  100  AND  I5UC. 

ThE  REPRODUCIBLE  UAMAGE-AnNEAL l NG  CYCLE  HAS  BEEN 
EXPLAINED  IN  TERMS  OF  INTRINSIC  DEFECTS  PRODUCED  IN 
The  SULFUR  SUBLATTICE,  DAMAGE-ANNEaL I NG  CYCLES  for 
crystals  pre-heat  treated  in  cd  or  s  vapor 

(STOICHIOMETRY  SHIFT)  PROVIDE  ADDITIONAL 
CONFIRMATION  FOR  THE  PROPOSED  MODEL* 

(AUTHOR)  (U) 
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PROPERTIES),  U C ark  I tRS( SEMICONDUCTORS J  , 

PROPAGATION),  DIFFERENTIAL  EwUaTIONSi  numerical 
analysis,  CRYSTAL  LATTICES,  DIFFUSION* 

ELECTROMAGNETIC  fielus,  CADMIUM  sulfides,  gallium 
ARStNlDES 

IDENTIFIERS:  DoMaINSICRYbTaLlO&RaPhY) ,  GUNN 

EFFECT 

T  I  M£-0EP£NDE''IT  SOLUTIONS  of  The  POJSSon  and 
transport  equations  containing  drift  and  diffusion 
FOR  The  CASc  OF  field  DOMAINS  PROPAGATING  UNDEFURmED 
And  with  constant  velocity  through  a  crystal  are 

DISCUSSED  JN  TERMS  UF  AN  ANALYSIS  OP  ThEI* 

projections  in  the  n-e  plane*  *here  n  is  the 
Carrier  CONCENTRATION  AND  E  The  magnitude  of  THt 
Electric  field,  two  principal  mudels  are 
OiSlUSSEOS  one  for  A  TRaP-CUN irdlled  crystal 
(CDS  TYPE),  AND  THE  OThER  FOR  A  TRAP-FREE 
CRYSTAL  (  0  A  A  S  TrPt,  GiJNn  EFFECT)  FOR  FJElD- 
DEPEnoEnT  RECOMBINATION  OR  F IELD-DEPENDEnT  mobility, 

IT  is  FOUND  That,  1  im  ADDITION  To  THE  •TRIANGULAR' 

domains,  periodic  propagating  solutions  can  exist. 
Conditions  on  the  values  of  the  domain  velocity  and 
The  current  are  OEfilVEO,  IAuThOH)  ( u  > 
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UDC  WEPOHT  BiBLIOGKAPHY  SEARCH  CONTROL  NO.  /ill HT 
AO-bbJ  JAR  2U/S  20/12 

Massachusetts  i n s t  of  tech  lexIngtoh  Lincoln  lab 
high  POWER  ANu  EFFICIENCY  in  CDs  ELECTRON  beam  pumped 

lasers.  <u> 

nOV  A6  SP  HUrwITZ.C  E.  i 

REPT,  no.  JA-2932 
CONTRACT*.  AF  1  9  U2B  )  -&I67 
MONITOR!  ESD  TH-67-261 

UNCLASSIFIED  REPORT 

availability:  pobliskeu  IN  APPLIED  PHYSICS 
LETTERS  V  9  Nl2  PR20-2  DEC  lb  1966. 

DESCRIPTORS:  (•SEMICONDUCTOR  DEVICES.  LASERS), 

(•CauMIUM  SULFIDES.  *LaSERS). 

PUMPINC.1ELECTR0N1CS)  ,  ELECTRON  BEAMS,  CRYSTAL 
growth,  emissivitt,  infrared  radiation,  power, 
efficiency,  cRysial  STRUCTURE  <U) 

IDENTIFIERS:  SEMICUNuUCToR  LASERS  IU) 

Election  beam  eacitation  or  cds  crystals  grown 
in  an  atmosphere  of  excess  cd  Resulted  in  laser 
Emission  near  hvou  a  with  jbO  w  of  peak  output 
power  AND  26.  S*  OVERALL  <35*  INTERNAL)  POWER 

efficiency  at  temperatures  as  high  as  mqk. 
laser  action  was  observed,  although  at  considerably 
REDUCED  LEVELS  OF  POWER  AND  EFFICIENCY,  AT 

temperatures  up  to  2&ok.  the  high  performance  of 
the  lasers  appears  to  be  due  to  Increased  crystal 
UNIFORMITY  and  to  the  introduction  or  enhancement  OK 
highly  EFFICIENT  RADIATIVE  TRANSITIONS,  BOTH  OF  WHICH 

Result  from  the  cu-kjch  growth  conditions* 

(AUTHOR)  (U) 
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FURSVAHETS  FQR5KN  l  NG5 I NST  l  TOT f  KJELLER  (NORWAY) 

ACOUSTOELEC TR  I  C  0  »C  1  LL A T I GNS i  CURRENT  SATURATION  AND 

electron  drift  mobility  In  cadmium  sulphide  crystals* 

(U) 

nOV  66  2/P  R ANNtSRAD , ANDrEAS  I 

RLPT.  NU.  SC UNT  IF  lC-l  .  INTERN  RAPPORT  E-90 
CONTRACT;  AF  6  1  <  U52  > -H8H  ,  AF  MIUS2I-9S6 
PRO J !  AF-9600 

TASk;  R6UUU3 
monitor:  AFCRL  6'-u2ttS 

UNCLASSIFIED  report 


descriptors;  ucadmium  sulfides,  electricae 

PRoPtKTItS).  ( »  A  C  0  u  S  T  lC  PROPERTIES,  CADMIUM 

SULFIDtS),  5EM i CUNuUcTQRS  ,  MOBILITY,  ELECTRIC 

CURRENTS  o  SOLID  sTaTE  PHYSICS,  PIEZOELECTRIC 

CRYSTALS  <ul 

identifiers;  acoustollectRic  effect  <u> 

interaction  between  acoustic  aaves  and  cpnduction 
ELECTRONS  in  the  PIEZOELECTRIC  SEMICONDUCTOR  cos 
IS  CONSIDERED.  A  SHORT  THEORETICAL  discussion  of 
ACOUSTIC  AMPLIFICATION,  CURRENT  SATURATION  AND  THE 

temperature  Dependence  of  electron  drift  mobility  is 
given.  CURRENT  SATURATION  due  to  ACOUSTIC 
OSCILLATIONS  in  CDS  IS  OBSERVED,  BOTH  in  a 
Transverse  mode  and  In  a  longitudinal  mod£,  a 
HtTnOo  FOP  DETERMINING  THe  THRESHOLD  FIEL&  FOR 

oscillation,  utilizing  the  build  up  time  for  current 

SATURATION  under  APPLIED  PULSED  DC  ELECTRIC  FIELD,  15 

discussed,  the  threshold  field  is  used  to 
determine  the  electron  drift  mobility  for 

PHOTOCONDUCTING  CDS  IN  THE  TEMPERATURE  RANGE  FROM 
2u‘i  DEGREES  K  To  H3o  DEGRtES  K*  THE 
TEMPERA1URE  UEPtNoENCE  of  the  MOBILITY  CAN  be 
described  as  a  combination  uf  scattering  from  lattice 
vibration  and  trapping  by  t».o  impurity  levels.  (U> 
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ILLINOIS  ON  1 V  UHBANA  DEPT  01-  ELECTRICAL  ENGINEERING 

junction  effects  IN  COMPOUND  semiconductors.  ( U I 

DESCRIPT  1  VE  NOTE!  STATUS  R£PT., 

mPk  67  IMP  HOlONTaK.N.  ,  JR.JBlOUKE* 

M,  m.  5 STHEETmAN.B.  G.  i C H A  * F 0«U  .  M  .  G.  ( 

ST IlLMAN.G.  E.  • 

REPT.  No.  b 

CUNTmaCTI  AF  19(o2b)-*U37 
PNOJ*  aF-RGOB 
task;  M608US 
MONITOR:  AFCKL  67-0292 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•SEMICONDUCTORS,  ‘GALLIUM 

ARSEw 1 DES I i  PHOSPHIDES.  LASERS,  STABILITY, 

LUMINESCENCE,  SILICON i  excitation,  cadmium 
SElEnIOES,  CADMIUM  SULFIDES,  SELENIUM, 

SPECTRa( VISIBLE  ♦  ULTRAVIOLET!,  DOPING, 

OSCILLATION  (U) 

the  effect  of  donor  impurity  states  near  the 

I  NO  I  R  t  C  T  <  i  CjQ>  CONDUCTION  BAND  MINIMA  UN  The 

direct-indirect  transition  jn  gausp)  is 

DISCUSSED.  ULTRATHIn  PLATELET  LASERS  OF  COSE 
And  CD(SES),  INCLUDING  VISIBLE  SPECTRUM 
CONTINUOUS  (Cft)  OPERATION,  ARE  DESCRIBED. 

INSTABILITIES  AND  StLF-OSc I LE aT I  On  PHENOMENA  IN 
BULK  SAMPLES  OF  SI  COMPENSATED  KITH  DEEP  LEVELS 
(au,  CO.  ETC.)  ARE  DISCUSSED*  (AUTHOR)  (U) 
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OtLAWAHL  0  N  i  V  NtAIARK  QEPT  OF  PHYSICS 

NtA  KINO  OF  FJELO  INSTABILITY  IN  COB  IN  THE  RANGE  OF 
NLGATIVt  DIFFERENTIAL  RESISTIVITY,  <  u  > 

II A  R  6  7  IF  BOER.K.W.  i 

RtPT.  NO.  TR-1S,  Th-19 

CONTRACTS  OA-3 1 -I 2H-ARQ (0  )  -  1  73  ,  NQNR-R336 ( 00 ) 

UNCLASS i  f  i  eo  report 

availability:  published  In  solid  state 
Communications  vs  p  h  6  7  -  v  i  9  6  7 . 

DESCRIPTORS;  <  *CADMI UH  SULF  I  uES  »  TRANSPORT 
PROPERTIES!  ,  CaRRIERSISEMICONDuCTORSJ  , 
KESISTaNCEIElECTkicAL)  ,  ELECTRIC  Fields, 

OSCILLATION,  STABILITY,  ANOMALIES, 

PHOTOCONOUCT 1 V  I  TY  (U) 

Identifiers;  semicunuoctor  jonctions  <o> 

subdomains  are  ubserveo,  <.hjch  occur  yijthIn  the 
high  field  domain  of  CDs  and  mOve  from  the  anodl 
Tu  I H i  CATHODE  tOuE  OF  THt  MAIN  DOMAIN,  INDICATING  a 
P-TYPt  TRANSPORl  MELHAN1SM  AND  CAUSING  HIGHER 
FREwUtNCY  OSClLCAfluNs  SUPER  IMPOSED  ON  THE  CURRENT 
OSCILLATIONS  DUE  TO  M*lN  UONAJN  CREATION  AND 
ANNIHILATION. (AUTHOR)  (U) 
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AtKQSpACE  MLDjCAL  RESEARCH  lABS  MR  1  GHT- PATTERSON  aFB 

Oh  1  u 

PhQNOn  COUPLING  I  <i  EOGE  EMISSION  ANU 

PHO  TOcONOL'CT  I V I TY  OF  COSE,  cOSi  AND  CD(SE  SUB  X  S  SuB 
1 “X  J  »  (U) 

JUL  66  UP  LANGLR  |0*  A  •  •  P  AR K  *  Y •  S. 

; euaem a  , r .  n »  i 

RtPT.  NO.  ARL-67-0U32 
PKOj;  AF-7ttBS 
TASK:  786502 

UNCLASSIFIED  report 

availability:  published  in  the  physical  reviem 

V 1 52  n2  p  /88-96  OEC  9  1966* 

DESCRIPTORS:  < *SLM 1  CONDUCTORS ,  •PHONONS), 

(•cadmium  SELEnIUES,  TRANSPORT  PROPERTIES). 

(•CADMIUM  SULFIDES.  TRANSPORT  PROPERTIES), 

CONTINUOUS  spectrum,  EmISSIVITY. 

PHOTUCuNDUCTI V ITY ,  CRYSTAL  LATTICES,  CRYSTAL 
LATTICE  OEFECTS,  BAND  THEORY  OF  SOLIDS, 

CARRIEHS(SEMICONOUCTORS)  (U) 

identifiers:  cadmium  sulfosellenides  cu> 

IN  MIXTURES  of  CO(St  SUB  X  S  SUB  1 -A  »  TWO 
LONGITUDINAL  OPTICAL  (LO)  PHONONS  (ANQ  ThEIR 
AUDITIVE  COMBINATIONS)  COUPLE  TO  THE  EDGE  EMISSION 
CENTERS  AND  TO  THE  conduction  electrons,  the 
Phonon  frequencies  as  a  function  of  the  cose/ 

CDS  Rat  IO--AHICM  ARt  OBSERVED  IN  THE  EDGE 
emission  spectr»--agree  well  with  the 
EIGENFREQUEnCIES  CALCULATED  FOR  A  LINEAR  Chain  of 
CD-SE-C0-S-CD-... ATOMS.  THE  SPECTRAL 
Response  of  the  photoconductivity  of  puke  cos  and 
COSE  SHOWS  OSCILLATIONS  AT  the  HIgh-ENERGY  side 
OF  THE  ABSORPTION  EuGE*  The  ENERGY  SEPARATION 
BETWEEN  SUCCESSIVE  PHoToCURKENT  MAXIMA  OR  MINIMA 
CORRESPONOS  APPROXIMATELY  TO  THE  LO  PHONON  ENERGY 
OF  EACH  CRYSTAL  LATTICE.  THE  MINIMA  ARE  EXPLAINED 
BY  A  SHORTENED  tLECTRON  L 1 FET I Mt  AT  T HE  RESPECTIVE 
ENERGIES,  BECAUSE  ELECTRONS  HAVING  SUCH  ENERGIES  MAY 
EASILY  DROP  TO  A  RECOMBINATION  CENTER  (EXCITON  OR 
IMPURITY  NEAR  BAND  EOgEI  BY  THE  EMISSION  OF  ONE  OR 
SEVERAL  LO  PHONONS,  it  is  shown  that  In  mixed 
CRYSTALS  T Ht  TWO  LO  PHONONS  ( AND  THEIR 
COMBINATIONS)  SHORTEN  THE  LIFETIME  OF  THE 

conduction  electrons,  thus,  when  excitation  occurs 

VIA  THE  CONDUCT!  :  BAND,  THE  RECOMBINATION  CENTER 
WILL  BE  POPULATED  FASTER  IN  MjXtD  CRYSTALS.  (U> 
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Delaware  unjv  Newark  dept  of  physics 

SLOW  MOVING  FJELO  DOMAINS  IN  CDS  IN  THE  RANGE  OF 
NEGATIVE  DIFFERENTIAL  CONOULTIVITY.  (U) 

DESCRIPTIVE  NOTE:  TECHNICAL  WEPT., 

JUL  67  IMP  bOER.K.  W*  J 

RtPT.  NO.  TR-U 

CONTRACT!  UA-3l-12N-AR0<U)-173 
monitor:  AKOO  MM6I:i9-P 

UNCLASSIFIED  KEPOrT 


descriptors;  (•cadhium  SULFIDES.  TRANSPORT 
PROPERTIES!,  CARRIERS  I  SEMI  CONDUCTORS) * 

POLARIZATION,  electric  Fields,  DIFFERENTIAL 
EQUATIONS,  ELECTRICAL  CONDUCTANCE  (U) 

IDENTIFIERS;  OoMAINSICRYSTalLOGRAPHY). 
negative  differential  CONDUCTIVITY  (U) 

time  periodic  solutions  of  hojsson  and  transport 
Equations  ]N  the  range  of  negative  differential 
CONDUCTIVITY  due  to  field  QUENCHING  WERE  calculated 
BY  MACHINE  computation  using  pakaheters  as  OBTAINED 
for  cadmium  sulfide  and  SHOg  the  possibility  that  the 
hole  CONCENTRATION  INCREASES  above  the  electron 
CONCENTRATION  In  the  high  field  domain,  (AUTHOR)  (U) 
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Simon  fkaseh  univ  burnaby  (uR|T|sh  columbIaj  dept  of 

PHYSICS 

CONTROL  OF  THE  SURFACE  POTENTIAL  OF  EVAPORATED  CDS 
LAYERS  •  (0) 

FEb  67  2P  HAERINGiR*  R,  JO'HANLON, 

j  *  r ,  i 

UNCLASSIFIED  REPORT 

availability:  PUBLISHED  In  proceedings  of  THE 
IEEE  IP  MAY  1967* 

descriptors:  (-semiconducting  films,  Surface 
properties:,  (-cadmium  sulfides,  surface 
PROPERTIES!,  VOLTAGE,  CONTROL,  ElECTRICAL 
CONDUCTANCE,  CaRRIERSISEmICONDUCTORS), 

UIELECTRIC  films,  CALCIUM  FLUORIDES,  S I L l C°N 

DIOXIDE,  CANADA  (U) 

A  SIMPLE  METHOD  IS  DESCRIBED  FOR  CONTROLLING  THE 
SURFACE  POTENTIAL  OF  SEMICONDUCTING  FILMS  WHICH  ARE 
COVERED  WITH  EVAPORATED  INSULATING  LAYERS* 

(AUTHOR!  (U> 
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EAOLE-P 1CMEH  INDUSTRIES  INC  M 1  AM  I  OK  L  A  MIAMI  RESEARCH 
LABS 

research  in  purification  anu  single  growth  of  ii-vi 

COMPOUNDS.  (U) 

DESCRIPTIVE  NOTES  INTERIM  REPT.  IS  APR  6b-lH  APR  67, 

APR  6  7  6  1  P  FAHRIG, RICHARD  H.  i  WEBB  • 

GEORGE  N.  (BROWN, LLOYD  «•  < 

CONTRACT:  AF  33(61b)-29R7 

PROJJ  AF-7b8S 

MONITOR;  AKL  67-0070 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•SEMICONDUCTORS!  PREPARATION!, 

(•CRYSTAL  GROWTH,  SEMICONDUCTORS),  CADMIUM, 

PUR  ip JCAT 5  ON  ,  IMPURITIES,  SPECTROSCOPY,  CADMIUM 
SULFIDES,  CRYSTALLIZATION,  ZINC  SULFIDES,  CAQMlUH 

selenides,  cadmium  cumpounds,  zinc  compounds, 
selenides,  tellukides,  oxides,  doping, 
furnaces  (Ul 

IDENTIFIERS!  Cadmium  TELlUhIOE,  zinc  OXIDE,  zinc 
SELENIDE.  zinc  tllluride  iu) 

A  PROCESS  FOR  The  PURIFICATION  OF  CADMJUM  METAL  BY 

multiple  treatment  steps  is  described,  impurities 
IN  CADMIUM,  as  UETERMINED  by  EMISSION  spectrographic, 
mass  SPECTROGRAPHIC,  AND  ATuMIC  ABSORPTION  are  given 
IN  TABULAR  FORM.  THE  PREPARATION  of  VARIOUS  pure 

semiconductor  materials  gf  the  group  ii-vi 

COMPOUND  TYPE  IS  0ISCU5SE0  ANO  TABLES  Or  ANALYTICAL 

data  for  each  are  included,  the  level  of  impurity 
CONCENTRATION  in  synthesized  CADMIUM  sulfide  was 
SIGNIFICANTLY  LOWERED,  less  Than  l  PART  p£r 
MILLION  (ATOMIC)  TOTAL  IMPURITIES  WAS  FOUND  BY 
The  Mass  SPECTROGRAPH  in  TWO  BATCHES  OF  CDS. 

The  growth  of  chystals  of  Pure  II-VI  COMPOUNDS 
and  MIXTURES  of  compounds  from  the  melt  is  reported. 
INCLUDED  ARE  DATA  CONCERNING  DOPING  OF  MELT  GROWN 
CRYSTALS  with  VARIOUS  ELEMENTAL  DOPANTS,  ANDi  IN  THE 
CASE  UF  SOME  COMPOUND  SEMICONDUCTORS,  THE  MAXIMUM 
DOPING  LEVELS  POSSIBLE  BY  THIS  METHOD.  (AUTHOR)  (U) 
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statistical  considerations  IN  mosfet 

calculations*  <ui 

DESCRIPTIVE  note:  REVISED  ED  •  » 

DEC  66  IV  K  A  M  I  N  S  ,  T •  ].  JmuLlER.R. 
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monitor:  ahqo  &S37J3 

UNCLASSIFIED  REPORT 

availability:  published  in  solid-sta.te 
Electronics  vio  pm23-31  1967* 

SUPPLEMENTARY  note:  revision  of  manuscript  RECEIVED  25 
OCT  66. 

descriptors:  ufield  effect  TRANSISTORS,  STATISTICAL 

MECHANICS),  (•SEMICONDUCTORS,  ELECTRICAL 
CONDUCTANCE),  C AKR l ERS ( S£M 1 CONOUC T OR 5 > , 

CADMIUM  SULFIDES,  SILICON,  films,  TRANSPORT 
PROPERTIES,  APPRUX l mat  I  On (MATHEMATICS) , 
PEHPORMANCE(ENGINEERINti)  ,  SURFACt  PROPERTIES, 

WUANTUM  STATISTICS  (U) 

IDENTIFIERS:  MaX*ELI-BOLTZmaNN  STATISTICS, 

FERMI-oIRAC  STATISTICS  (U) 

the  USE  of  STATISTICS  in  THE  CALCULATION  OF  THE 
PERFORMANCE  Of  iIOS  FIELD-EFFECT  devices  IS 
CONSIDERED.  SINCE  MOSFET'S  FREQUENTLY  OPERATE 
with  DEGENERATE  FREt-CARRlER  CONCENTRATIONS  AT  TheIR 
surfaces,  the  proper  formulation  OF  The  DEPENDENCE  rJF 
SOURCE-DRAIN  CONDUCTANCE  IN  TERMS  OF  FEKMi-DIRAC 

statistics  is  discussed.  EXACT  calculations  are 

COMPARED  WITH  RESULTS  BASED  ON  APPROXIMATIONS  THAT 
EMPLOY  MAXWELL -BOLTZMANN  STATISTICS.  COMPUTER 

solutions  for  both  the  accurate  and  the  approximate 
statistical  FORMULATIONS  are  5IVEN,  The  RESULTS 
arc  interpreted  in  terns  of  present  technologies  for 
silicon  mos  structures  and  deposited  cos  thin- 
film  transistors,  inequalities  ARE  DERIVED  WHICH 
permit  an  evaluation  of  the  accuracy  of  haxwell- 
boltzmann  statistics  FOR  calculation  of  sOURCE- 
PRAIN  CONDUCTANCE  FOR  AN  UNSPECIFIED  SEMICONDUCTOR. 

it  is  shown  that  this  approximate  procedure 

SUFFICES  FOR  PRACTICAL  DEVICES*  (AUTHOR)  <U) 
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CHARACTERISTIC  FIELD  I NHOmOGENE 1 T I £S  IN  homogeneous 
dielectrics  in  the  pre-dRe akdown  Range,  iu> 
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unclassified  report 


descriptors:  <*cadmium  suefiues.  transport 

PROPERTIES!,  FlELO  TmEORY,  SEMICONDUCTORS, 

PINOLE  CRYSTALS,  DIELECTRICS, 

carriersisemiconuuctqrs)  i  electrical  properties, 

ELECTRIC  FIELDS  (U> 

FIELD  INS  I ASlLl Ties  IN  cadmium  SULFIDE  SINGLE 
crystals,  caused  bY  field  qoenChIng,  and  Related 
EFFcCTS  AIERt  INVESTIGATED.  (AUTHOR)  10) 
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descriptors:  (•field  effect  transistors,  films), 

Cadmium  sulfides,  tellurium,  SEMICONDUCTORS, 

GAT ES ( 0  I RCU I TS )  ,  MASKING,  MANUFACTURING 

METHODS,  TESTS,  INTEGRATED  CIRCUITS  I U I 

The  report  includes  data  covering  all  work  done  on 
This  contract,  the  last  half  of  the  program  phased 
Into  THt  development  of  complement  art  thin-film 
transistor  circuits,  using  tellurium  FOR  The  P-TYPE 
and  cadmium  selen i oe  for  the  n-type  semiconductors, 
the  circuit  used  was  a  three-input  nand  gate. 

To  INCREASE  YIELD  AND  TO  IMPROVE  CIRCUIT  OPERATION 
AND  STABILITY,  A  NEn  MASK  WAS  INTRODUCED  INTO  THE 

fabrication  procedure,  since  this  mask  defined  the 
source-drain  la*os  and  gap  in  One  evaporation  instead 
Of  TWO,  THE  PREVIOUS  SUE  AND  ALIGNMENT  PROBLEM*  WERE 
ELIMINATED.  The  amount  of  PENUMBRA  was  APPRECIABLY 
reduced  bcCause  of  smaller  wire  diameter,  faster 
switching  was  obtained,  and  circuit  evaluation  data 
Gave  evidence  that  many  of  the  last  CIRCUITS 
fabricated  approached  ueal  performance. 

(AUTHOR)  (U) 
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LOUVAIN  UMV  IBECGIUM) 

PhOTOiIAGNETOElECTR 1 L  EFFECT  OF  CDS  SINGLE  CRYSTALS 
AND  OF  dlsMuTH  ROLLED  FOILS.  T H fc RMO M A GNE T OE LEC T« I C 
EFFECT  OF  CONTACTS  al-CUl  GE-CU  ANO  Sl-CU»  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  note  SEP-30  DEC  6l# 
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unclassified  REPORT 


DESCRIPTORS;  ( *CAOM I UM  SULFIDES#  transport 
PROPERTIES!#  (•BJSnOTH,  TRANSPORT  PROPERTIES), 

SINGLE  CNTSTaLS#  FUIlS,  PHOTOCONDUCTI VITT, 
SEMICONDUCTORS#  UKR I ErS < SEM I  CONDUCTORS  )  # 

GERM  AN  1 UM  #  MAGNETIC  MELDS,  OPTICAL  PROPERTIES, 

SEE0ECK  EFFECT,  TEFlPtR  ATuRfc ,  COPPER,  SILICON  IU) 

IDENTIFIERS:  CONTACTS (ELECTRICAL)  , 

MAoneToRESISTIVE  effect  <U> 

CONTENTS!  PHOTOMAuNeTOElECTkIC  EFFECT  of 
cos  SINGLE  CRYSTALS:  (A)  IRRADIATION  of 
COS  SINGLE  CRYSTALS  MTh  WHITE  LIGHT.'  { B ) 

IRRAOIATION  of  LOS  rtITH  COLORED  LIGriT.PMRi 
(C)  INVESTIGATION  FOR  A  PMR  IN.'ePENDEnT  on 
Trie  SIGN  OF  TriE  MAGNETIC  FIELD.  FEASUHEMENTS  in 
TriE  PtRIOo  OF  POST- IRHAO l AT  1  On  IN  TriE  OARKj  (Di 
PllR  OF  CDS  .V 1  T  H  WEAK  COLOKEw  IRMAOIATjONS 
«t»  Investigation  fur  a  pme  effect  on  cds 
crystals.  magnetokeo i stance  on  bi  - 

REPRODUCTION  OF  CuASSICaL  EAPERlMENTS  and  Nt Vi 
FlATUkES.  PhOTOHAGNETORtSISTANCE  AND 
PriOTOMAGNETOVOLT  AIC  EFFECTS'  ON  ROLLtD  aj  FOILS. 
TmERMuMaGNETOELlCTR 1C  EFFECT  ON  bj-cu  CONTACTS 
and  Cu-mE  or  CU-Si  CONTACTS.  (U) 
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RECOVERY  OF  ROCKSALT  STRUCTURE  CDS  |0  ROOM 

PRESSURE.  (U) 

descriptive  note:  REVISED  ED.i 
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UNCLASSIFIED  REPORT 

SUPPLtMENT AR Y  NOTtl  J.  PrYS.  ChEM.  SOLIDS,  V2B 
P1233-S  1  967  .  REVISION  OF  MANU5CK IPT  RECEIVED  2  aUg 
<>  6  * 


descriptors:  ( »cadm : um  sulk i ues ,  -crystal 

STRUCTURE),  (-SEMICONDUCTORS,  PHASE  STUDIES), 

single  crystals*  crystal  lattices,  cryogenics, 

ANNEALING,  ABSORPTION  SPECTRUM  (U) 

The  HIGH  pressure  phase  OF  CDS  mas  recovered  to 

ROOri  PRESSURE  AT  77K,  ThE  STARTING  MATERIAL  MAS 

Single  crystal  cos,  and  The  recovered  material 
varieo  from  POWDER  to  SINGLE  crystal  nacl 
STRUCTURE  cos,  the  annealing  temperature  of 
the  reverse  transformation  of  the  naCl  phase  was 
measured  as  WAS  the  annealing  TEMPERATURE  of  THE 
ZINCBuENOE  TO  WURTZlTE  PHaSE  TRANSFORMATION.  EG  Of 
the  high  pressure  phase  is  *.uh  plus  or  minus  0.02 

EV,  lAUTHURI  (U) 
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descriptors:  i *sem i conductors  ,  crystallography) , 

(♦CADMIUM  SUlF I DtS i  CRYSTALLOGRAPHY),  (*CADMIUM 
SElE HIDES,  CRYSTALLOGRAPHY),  ( • T EL L UR  I  DE S  , 

LRVST AlLOUHAPHY ) ,  ZINC  COMPOUNDS,  crystal 
LATTICE  DEFECTS,  PHASE  STUDIES,  IMPURITIES* 

COPPER,  SOEUblElTY,  SULlU  SOLUTIONS,  CRYSTAL 
GRO.VTH,  ADDITIVES,  SULFUR 
lOENTjFlERS;  ZINC  TElLURIDe 

the  main  «cae  of  the  research  effort  described  in 
The  Report  <*as  to  achieve  substantiae  improvements  in 
the  duality  of  cds  and  related  crystals  such  as 
CUSE  and  ZNTE.  TWO  ASPECTS  heganding 
COMPOSITIONAL  CHANGES  In  THE  ll-VJ  COMPOUNDS  ARE 
PRESEnTEO:  (1)  AN  INVESTIGATION  WAS  MADE  OF 
PuiNT-OEFtCT  EQUILIBRIA  BOTm  FOk  COMPLETE  EQUILIBRIUM 
And  U„DER  IDEALLY  Quenched  CONDITIONS,  a  I T  H  ATTENTION 
AT  THIS  TIME  TO  ZNTE,  AND  (Z)  ThE  IMPORTANCE 
OF  KINETICS  IS  cMPHaSIZEO,  particularly  in  regard  TO 
The  Length  OF  time  REQUIRED  To  ATTAIN  COMPLETE 
EQUILIBRIUM  in  a  CRYSTAL*  a  new,  PROMISING 
PROCEDURE  IS  also  DISCUSStD  FOR  CONTROLLING  THE 
COMPOSITION  OF  THE  SOLID  IN  CRYSTAL  GROWTH  fc, y  USE  OF 
an  effusion  orifice  during  preparation  of  the 
Supply*  (U) 
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stationary  high  field  domains  in  the  range  of 
negative  differential  conductivity  in  cos  single 
crystals.  <u> 

descriptive  notes  technical  hept., 

JCT  47  29P  bOtR.MHL  4,  IVOSS»PETEK  I 

REPT.  no.  TR-21 

contract:  nonR-m J34 ioo i 

unclassified  report 

SUPPLEMENTARY  NOTES  SEE  also  ad-461  1 9 1  « 

descriptors:  (*caom|um  sulfides*  transport 

PRuPtRTIES).  ELECTRIC  FIELDS.  SINGLE  CRYSTALS, 

CARR  I  EkS ( StM 1  conductors ) •  CONDUCTIVITY,  #oRk 
FUNCTIONS,  STABILITY,  ELECTRON  DENSITY  (U) 

IN  COS  CRYSTALS  WITH  AN  N-SHAPEU  NEGATIVE 
differential  conductivity  range  stationary  high  field 
domains  adjacent  to  the  electrodes  are  observed, 
with  incRlasing  applied  voltage  these  steplike 

DOMAINS  INCREASt  IN  AjOIH  STAYING  ATTACHED  TO  THE 

cathode  until  they  fill  the  entire  crystal,  then  a 
STIlL  higher  FIELD  UOmAJN  IS  FORMED  4T  the  anode  and 
IncrEaSlS  In  «  1 0  T  H ,  ThEsE  DOMAINS  CAN  at  EXPLAINED 
RIThIn  AN  EARLIER  POBLlSHtD  THEORY  AND  AL<-0*  THE 
DETERMINATION  OF  ELtCTRUN  DENSITIES  *T  ThE  CATHODE- 
CDS  BOUNDARY,  and  In  THE  FIELD  hUEnCHEd  REGION. 
the  analysis  of  These  stationary  domains  presents  a 
new  tool  for  work  function  imeTal  semiconductor) 

INVESTIGATIONS.  (AUTHOR)  (0) 
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CLEvlTE  CORP  CLtVtLAND  OHIO 

HtStARCH  on  the  mechanism  of  THt  photovoltaic  effect 

In  Hlc,H-EFFlClENC»  COS  THIN-FILM  SOLAR  CE<-LS»  |UI 
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OcSCKlPTOKS!  (*SOLAR  CELLS,  CADMIUM  SULFIDES), 

<*CA0M1UH  SOlFIOES,  FILMS!,  TRANSPORT 
PROPERTIES,  CARRIERS! SEMICONDUCTORS)  ,  SULFIDES, 

copper  compounds •  photoconductivity, 

SEmicOnDUCTOnS,  OPTICAL  PROPERTIES,  band  theory  of 
SOLIDS,  MOoElS(SIMULaTIONj)  ,  SINGLE  CRYSTALS, 

ELECT  R I C  AL  PROPERTIES  (U) 

IDENTIFIERS!  photovoltaic  effect  |U> 

OUR l NO  the  first  year  of  this  project  *mooel 

I U  6  6 ,  *  AN  EXPLANATION  OF  THE  MECHANISM  R£SP0N5 l BLE 
For  The  Photovoltaic  EFFECT  IN  THIN-Film  CDS 
Solar  CELLS  #AS  OtVtLOPtO.  eMPHaSIS  Mas  SINCE  BEEN 
L  A  C  £  0  ON  CRITICAL  EXPERIMENTS  UESJgNED  TO  TEST  THIS 
MODEL ,  ANo  TO  ESTABLISH  CtU.  PARAMETERS  ESSENTIAL  To 
Former  refinement  uF  The  MODEL.  EXPERIMENTS  which 
have  been  carried  OUT  include  MEASUREMENTS  of  the 
thickness  of  the  cues  later,  examination  up  the 
grain  STRUCTURE  of  The  CDS  LAYER,  MEASUREMENTS  OF 
optical  absorption  in  and  examination  of  the 
Ck YiT ACCOGRaPhY  AND  S T 0 J C H I OME T K Y  OF  The  CU2S 
layer,  DIFFUSION  anu  solubility  MEASUREMENTS  for  cu 
IN  CDS,  AND  MEASUREMENTS  oF  JUNCTION  CAPACITANCE, 

curkent-vultage  characteristics  and  spectral  response 

OF  CDS  SOlAK  cells,  in  addition,  a  unique 
evaporation  system  has  been  developed  and  IS  BEING 
USEu  successfully,  findings  OF  THESE 
INVESTIGATIONS  HAVE  ALL  BEEN  IN  GENERAL  AGREEMENT 
WITm  *  MODEL  1U66,»  hHJCh  JNvOLVtS  LIGHT  ABSORPTION 
BY  mOlE-ElECTROn  PAIR  GENtRATjON  IN  THE  P-TYPE 
C02S  LAYER,  FOLLOaEU  BY  OlFFUSlUN  OF  THE  MINORITY 

electrons  into  a  copper-compensated  oark«1nsulaT jng 

CDS  LAYER,  and  COLLtCT  I  ON  OF  THtSE  AT  AN  I-N 

Cos  HOMOJONCT ion.  (U) 
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AVAILABILITY:  PUBLISHED  In  PHYSICAL  REVIE*  V156  N3 
PU77-d0  APR  lb  1967. 

DESCRIPTORS:  l*SfcMlC0N0UcTCRS.  CADMIUM  SULFIDES), 

(•CAUMlUM  SULF 1 OES i  STRESSES)!  LUMINESCENCE, 

HYDROSTATIC  PRESSURE!  TEhRERaTuREi  AbSQRPT  I  Oh  i 
ELECTRICAL  CONDUCTANCE.  bANO  THEORY  OF  SOLIDS. 
photoconductivity  <u) 

the  electrical  and  luminescence:  properties  of 

CDS  CRYSTALS,  ah  I LH  ShOa  THE  PHENOMENON  OF 
SIOkAuE,  AEKE  STU01E0  AS  A  FUNCTION  OF  HYDROSTATIC 
PRESSURE  AND  UNIAXIAL  STRESS*  IN  THE  EXClTEU 
STATE,  uNIAaUL  STRESS  APPLIED  PARALLEL  TO  THE  C  AXIS 
RESULTED  IN  AN  IRREVERSIBLE  INCREASE  OF  SlX  ORDERS  OF 
MAGNITUDE  IN  the  RESISTANCE.  UNIAXIAL  STRESS 
APPLIED  PERPENDICULAR  to  The  C  axis  and  HYDROSTATIC 
PRESSURE  HAD  NO  EFFECT  ON  ThE  RESISTANCE,  MmILE 
UNIAXIAL  STRESS  MAS  BE  1  NS  APPLIED  TO  THE  CRYSTAL  IN 
THE  LOW-RtSISTiVlTY  STATE.  LUMINESCENCE  OBSERVE 0. 

The  integrated  intensity  mas  INDEPENDENT  of  THE 
Rate  of  application  of  the  stress  over  a  Range  of  ten 

TO  ONE.  AND  The  LUMINESCENCE  CONSISTED  OF  THE 

characteristic  green-edge  emission  and  A  heu 

LUMINESCENCE  CENTERING  aT  about  660UA.  AT  room 
TEMPERATURE,  the  OECAY  CONSTANT  OF  the  PhOTOCURREnT 

increased  mith  hydrostatic  pressure,  uuthorj  <U) 
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availability:  published  In  the  physical  review 
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DESCRIPTORS;  (•SEMICONDUCTOR  DEVICES.  •LASERS), 
SEMICONDUCTORS,  EMlSSlVlTY,  COHERENT  RADIATION, 

2 1  nC  sulfides,  cadmium  sulfides,  CADMIUM 
SElENIuES,  zinc  compounds,  cadmium  compounds , 

TElLURJDES,  MERCURY  ALLOYS,  ELECTRON  TRANSITIONS, 

CRYSTAL  tiRuWTH,  TRANSPORT  PROPERTIES,  REVIEWS  <U) 

IDENTIFIERS;  CADMIUM  MERCURY  TELLURJDES,  CADMIUM 
SULFUStLENlOES,  cADMIUM  TELLuR  l  Dt  ,  Zl^C  OXIDE  (U> 

Recent  experiments  with  u-vi  compounds  have 

Shown  That  TK£Y  have  CONSIDERABLE  POTENTIAL  FOR  LAScR 

APPLICATIONS  over  a  broad  region  OF  The  optical 

SPECTHUM,  it  may  BE  POSSIBLE  TO  COVER  THE  SPECTRUM 

CONTINUOUSLY  from  3200 A  ( 2NS  )  To  THE  FAR 

Infrared  (CDhgsTE)  SINCE  hg  T  E  Is  a 

SEM I MfcT  AL .  LASER  ACTION  HAS  BEEN  OBSERVED  IN 

ZNS,  ZNO,  COS,  COSE,  cos  I SE , 

CDTE,  and  SOME  OF  THE  CDH&JTE  ALLOYS*  OF 

PARTICULAR  INTEREST  ARE  ThOSE  LASERS  OPERATING  IN  THE 

VISIBLE  AND  NEAR  ULTRAVIOLET  REGIONS  OF  THE  SPECTRUM 

wheke  detecturs  of  high  sensitivity  are  available. 

The  L AS  1  Nt>  TRANSITIONS  IN  li-vl  COMPOUNDS  ARE 
BOUl.D  eacitqn  transitions  sume  uf  which  have  been 
IDENTIFIED  IN  AUXILIARY  EXPERIMENTS,  high 

efficiencies  anu  lqa  thresholds  for  lasing  have  been 

ACHIEVED  ALMOST  EXCLUSIVELY  IN  PLATELET-TYpt 
crystals.  The  gkeateh  crystalline  quality 
EXHIBITED  BY  THt  PLATELtT-TYPE  MATERIAL  IS  SHOWN  TO 
result  frum  the  crystal  growth  habit,  phonon 
scattering  of  cunuuction  clectRons  to  the  ground- 

state  EXCITUN  Is  ulaCUSSED  IN  RELATION  TO  LOW 
THRtShOcDS  and  high  EFFICIENCIES  for  LASING  OBSERVED 
IN  THc  CDSISt  SOLID  SOLUTIONS.  (AUTHOR)  ( U ) 
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descriptors:  i*piezoelectric  transducers*  films)* 

VAPOR  PLATING.  MICROWAVE  FREQUENCY,  DIELECTRIC 
PROPERTIES*  CADMIUM  SULFIDES*  ZlNC  SULFIDES, 
gUaRTZ,  BALANCES,  ACOUSTICS,  PhONONS, 

UIElECTRICS 

a  heThoo  of  fabricating  stoichiometric  cds  and 
Zns  TmIn  film  piezoelectric  transducers  is 

DESCRIBED,  TOGETHER  «ITh  A  wUaRTZ  CRYSTAL 
MICRObALANCE  METHOD  OF  fiem  tkIckness  measurement, 
MICROwAVE  acoustic  attenuation  MEASUREMENT  on 
AL2U3,  MGO  AND  TJU2  AS  A  FUNCTION  OF 
temperature  ahue  using  cds  TmIn  film 
transducers,  are  included,  iauthor) 


233 


unclassified 


/ill ht 


unclassified 


doc  report  bibliography  search  control  no*  /zzzht 

AU-66J  / 7  V  9/1 

CALIFORNIA  UN  I  V  BtRKELEY  ELECTRONICS  RE  SEARCH  LAB 

ELECTRICAL  PERFORMANCE  OF  MtTAL-INSUEATUR- 
PlEZOELtCTRIC  StM  1  CUNQUCTuR  TRANDUCERS.  <U> 

DESCRIPTIVE  NOTE!  REvISEu  tD.i 

NOV  66  IUP  FIEBIGeRiD*  R*  IMuLLER.R* 

s.  : 

CONTRACT:  AF-AFOSR-l J9-66 

PKOj;  AF-H7SI 

monitor:  afosk  6u-uoai 

UNCLASSIFIED  REPORT 

AVAILABILITY!  PUBLISHED  In  JOURNAL  OF  APPLIED 
PHTSltS  V38  NR  PlVRb-55  is  i-iAR  1967* 
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descriptors:  (•PIEZOELECTRIC  TRANSDUCERS! 

SEMICONDUCTOR  DEVICES),  FlLMSi  TRANSISTORS! 
SEMICONDUCTORS,  CADMIUM  SUlFIDeS,  SEMICONDUCTING 
FILMS,  CADMIUM  StLENIOES, 

PERFORMANCE (ENGINEERING)  < U ) 

identifiers:  metal  oxides  semiconductors  iu) 

t me  theory  unuerlying  The  operation  of  meTal- 
INSULAIOR-PIEZOELECTRIC  (MIPS)  ELECTROMECHANICAL 
TRANSDUCERS  IS  VERIFIED  EXPERIMENTALLY  for  TIME- 
VARYING  LOADS  ON  devices  MAUE  FROM  CDS 

piezoelectric  film  materials*  experimental 
transducers  Exhibit  sensitivities  of  the  same  order 
as  those  observed  under  static  loading  mthin  times 
shorter  than  one  microsecond  after  the  application  of 

MECHANICAL  STRESS,  the  FREQUENCY  LIMITATIONS  for 
the  TRANSDUCER  APPEAR  TO  HE  DETERMINED  BY  THE 

Electrical  pRuplrties  of  the  mOs  structure,  the 
MIPS  EFFECT  is  DEMONSTRATED  EXPERIMENTALLY  IN 
cost  transducers,  transducers  fabricated  on  a 
flexible  polyimjoe  film  are  described,  and  a 
MICROPHONE  EMBODYING  THIS  CONSTRUCTION  IS  DISCUSSED. 
transducers  made  .vith  cos  films  have  properties 
Which  are  more  repruoucible  than  are  obtained  from 
transducers  using  cuse  films,  x-ray  studies 
sho>«  this  result  to  be  l Inked  tu  crystal  structure  in 

The  SEMICONDUCTOR  LAYERS*  (AUTHDRj  (U) 
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descriptors:  (•SEMICONDUCTORS*  TRANSPORT 

PROPERTIES),  BAND  THEORY  OF  SOLlDS,  CRYSTAL 
LATTICES,  PHONONS,  DISPERSION  RELATIONS,  CADMIUM 

sulfides,  ZINC  solfioes,  magneto-optic  effect, 

FRANCE  <U) 

A  >'  R 1 1 F  SUMMAHY  IS  olVEN  OF  STUDIES  INVOLVING 

lattice  dynamics  and  phonon  interactions  in  aurtzite 
and  zinc  blende  n-iv  semiconductor  compounds, 
a  list  of  resultant  Publications  is  included.  <u> 
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ECOLE  NORMAlE  SUpfcRlEURt  PARIS  (FRANCE )  LABORaTUIRE  DE 
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band  parameters  oetlrmInat iun  from  faradat  rotation 
measurements,  (Ui 

JUL  67  r4p  aALKANSKlrM.  I  A  M  l  ALl,  AG  ,  £  •  t 

KEPT.  NO.  SCIENTIFIC*^ 

CONTRACT (  AF  61 IU52)-75. 
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UNCLA5S 1 F 1 EO  REPORT 


descriptors:  (•semiconductors,  magneto-optic 

tFFEcTj,  (•MAGnETd-OPTJC  EFFECT,  ‘BAND  Trt£ORY  OF 
SOuloS),  CARRIERS(SEMICONDUCTORS) ,  CADMIUM 
^ U u F I D E S ,  1N0/UM  ANT1MON1DES,  GALLIUM  ARSENIDES, 

CADMIUM  SELENIOES,  TRANSPORT  PROPERTIES,  FRANCE  (U> 

IT  IS  The  PURPOSE  OF  THE  REV  I E A  TO  SUMMARIZE  SOME 
OF  THE  RECENT  T  rtEURt  T 1 C  At.  AND  EXPERIMENTAL  aORK  ON 

free-cahrjers  and  InTerband  faraday  rotation,  and 
To  EXAMINE  the  DIFFICULTIES  ENCOUNTERED  and  the 

Results  obtained  since  ths  formulation  of  tme  effect 

IN  SEMICONDUCTORS.  (AUTmORJ  (Ui 
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supplementary  note:  see  also  technical  report  21 •  ac-661 

192. 

DESCRIPTORS!  (•CADMIUM  SuLMwES.  ELECTRIC  FitLOS‘, 

1 *C A RR1 EH S(SEMj CONDUCT ORS  i  ,  INTERACTIONS)  , 

ELECTRON  PtNSlTY,  IONIZATION,  E  X  c  ,  T  a  T  I  ON  j  BAND 
THEORY  OF  SOLlDSi  SPACE  CHARGES,  TRANSPORT 
PROPERTIES.  EXPERIMENTAL  DATA.  ELECTRICAL 
CONUUC  T  ANCt 

Identifiers:  minority  carriers,  carrier 

RECOMB  I  NAT  I  ON 

STATIONARY  STtPUlKE  HISH-FIELO  DOMAINS  In  THE  RANGE 
Oh  NEGATIVE  DIFFERENTIAL  CONDUCTIVITY  PROVjuE  THE 

possibility  to  determine  experimentally  the  carrier 
density  as  a  function  c f  the  electric  FIELD. 
MEASUREMENTS  done  with  CDS  SHOW  THAT  THE 
electron  density  decreases  by  about  2  orders  of 
magnitude  with  increasing  field  between  30  and  to 

XV/CM.  IT  CAN  BE  shown  THaT  ThIS  IS  CAUSED  BY 
FIELD  QUENCHING,  I.E.,  FIELD  EXCITATION  OF  MINORITY 

carriers  from  hull  traps  and  thereby  enhanced 

RECOMBINATION,  this  Field  EXCITATION  OF  HOLES, 

.  JWEVER,  CANNOT  BE  DESCRIBED  QUANTITATIVELY  BY  ANY 
CLASSICAL  FIELD  EXCITATION  MECHANISM.  I.£»,  BY  IMPACT 

ionization  or  by  tunnel  effect,  these  mechanisms 
WUULU  NEED  A  CONSIDERABLY  HIGHER  FJlLU  THAN  OBSbRVEO 
for  causing  the  measured  effect,  agreement  between 
experiment  and  theory  can  be  reached  by  fiecd 
enhanced  ionization  of  coulomb-attractive  centers. 

(AUTHuR)  (CM 
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DESCRIPTIVE  NOTE!  SCIENTIFIC  RE^I.  (FINAL)  I  JAN  AM- 
31  JEC  67. 
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CONTRACT!  A  F  M9 ( o3B I  -  I  361 
PROJI  AF-971U 
Task:  v7iou3 
MONITuR;  AFOsR  6d-u3M2 

unclassified  report 

AVAILABILITY!  PJbLISHED  In  various  JOURNALS) 

DESCRIPTORS;  (‘PHASE  STUDIES,  •  H  I  G  H- P  R  E  S  SUR  E 
RESEARCH)  i  (‘CRYSTAL  STRUCTURE,  H I GH-PRE SSURL 
RESEARCH),  INDIUM  ANIIMOnIuES#  CaDMIuM  SULFIDES, 

CAUHjUm  COMPOUNDS,  MERCURY  CuMpOUNDS,  GALLIUM 
COMPOUNDS ,  INDIUM  COMPOUNDS,  COPPER  COMPOUNDS, 
iron  COMPOUNDS,  SILVER  COMPOUNDS,  ZInC  COMPOUNDS, 

tin  compounds,  gold  compounds*  antimony  alloys, 
SSLEnIDES,  SULFIDES,  TELLURIdESi  IODIDES, 

GERMANIUM,  SILICON,  DIAMONDS,  POLYETHYLENE 

PLASTICS,  SEMICONDUCTORS,  A-KAY  DIFFRACTION 

ANmLTSIS,  COLOR  PHOTOGRAPHY ,  STABILITY  <uj 

the  main  objective  of  this  m-year  research  program 
has  BcEN  TO  LEARN  THE  NATURt  OF  H J GH-PRESSUrE  PHASES 
and  thereby  contribute  toward  a  better  understanding 
OF  CRYSTAL  CHEMISTRY  and  STRUCTURAL  PRINCIPLES 
UNDERLYING  THE  SOL  1 0  STATE,  MUCH  PROGRESS  HAS  BEEN 
«AOt  IN  TmE  STUDY  ANO  CHARACTERIZATION  OF  A  *IDt 
VARIETY  OF  CHEMICAL  COMPOUNDS  AT  HJgH  PRESSURE. 
IMPFOVEMENTS  IN  EaPER I ment  AL  tEchniwUes  have 
CONTRIBUTED  GREaTlY  ToWaRu  THl5  PROGRESS. 

(AUThuR)  (U) 
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unclassified  report 


DESCRIPTORS;  (•SEMICONDUCTORS,  CRYSTAL  GROWTH 1  • 

(•CADMIUM  SULFIOESi  preparation),  powders, 

SInTERINO,  DEGASIFlLATlON,  SUBLIMATION, 

electrical  properties,  photoconductivity, 
thermoelectricity,  birefringence,  crystal  lattice 
defects,  zinc  compounos,  tellurioes,  optical 

PROPERTIES,  ACOUSTIC  PROPERTIES  (U) 

identifiers;  ZINC  TELLUHIDE  (U» 

ou  t  g a  ss  l  N  G  studies  made  On  CDS  powder,  the 

OkJuInAl  SOURCE  MATERIAL  FOR  CRYSTAL  GROWTH, 

indicated  that  gases  evolved  diking  sintering  result 

ChUi'LY  FROM  PHASt  CHANGES  AND  CHEMICAL  REACTIONS  OF 

impurities.  continued  re-examination  of  the 

standard  SINTeRINL  PROCESS  FOR  PURIFYING  CDf, 

SOUKCt  MATERIAL  RLSULTEO  in  SMALL  but  IMPORTANT 
IMPROVEMENTS,  SUCn  A5  LOWERING  THE  SUBLIMATION  RATE 
To  hEdUCE  CONTAMJnAI Ion  BY  »CARRY-0YFR*  and 
increasing  the  maximum  temperature  to  improve 
OUTGASSINg.  a  STUDY  of  the  present  crystal  growth 
methods  Shows  That  seed  GKOwTh  UNDER  argon  at  an 
ACCEPT  AtlLt  LOW  GROWTH  RmTE  SEEMS  TO  HOLD  CHE  BEST 
PROMISE  for  HlGnEK-v«UALlTY  CRYSTALS*  A  PRELIMINARY 
EVALUATION  UF  COS  CRYSTALS  oY  ?hERMALLY- 
STIMUlATED  CURRENT  MEASUREMENTS  REVEALED  a  RELATIVELY 
SIMPLE  CURVE  WITH  ONLY  TWO  SUBSTANTIAL  PEAKS. 

OPTICAL  EVALUATION  OF  CDS  CRYSTALS  CONTINUED  BY 
EaAMIinAT  IUN  FuR  STRAIN  AND  DISLUCATIONS.  THE 
RELATIONSHIP  OF  PHOTOSENSITIVITY  OF  COS, 

IMPORTANT  FOR  SOUND  AMPLIFIERS,  AND  SULFUR-VAPOR 
treatment  HAS  BEEN  EXPLAINED,  subject  TO  further 
VERIFICATION.  MEASUREMENTS  OF  The  ELECTRO-OPTIC 
EFFECT  IN  ZUTE  WERE  MADE,  AND  IT  IS  RECOMMENDED 

for  cons i derat i on  for  optical  modulators.  cu) 
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OtSCRIPTIVE  NOTE!  QUARTERLY  PRoSkESS  REPT.  NO.  3>  8  SEP- 
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MAR  66  3  0  P  EH  I  02  AW A  ,  L  .  R.  IJ0ST,J, 

M.  i 

CONTRACT:  AF  33<6IS)-27QB 

PHOj!  AF-3U24U 

UNCLASS  t  F 1 £0  REPORT 

SUPPLEMENTARY  NOTl:  SEE  ALSO  AO-666  ROi, 

DESCRIPTORS!  ( •StMICONOUCTORS.  ‘CRYSTAL  GROWTH), 
(•CAuMlUM  sulfides,  PREPARATION),  powders, 

SINTERING,  DEGASIFICaTiOn,  IMPURITIES,  sulfates, 

SILICON  DIOXIDE,  EPITAXIAL  GROWTH,  X-RAY 
SPECTROSCOPY,  CAUMjUh  SELEnIOES,  VAPOR  PRESSURE, 

crystal  lattice  uefects ,  electrical  properties, 

ACOUSTIC  PROPERTIES,  SULFUR  (U) 

the  Results  of  the  uutgassjng  study  cds  powder 
sho.iS  that  most  of  ihe  gases  evolved  during  vacuum 

SINTERING  ARE  DUE  To  the  PRESENCE  of  about  u, 1  MOLE 
*  HTOHATED  cdsoh.  it  was  found  that  a 
RLUUCeO  AMOUNT  OF  SI02  INCLUSIONS  RESULTS  IF 
EPITAXIAL  CRYSTAL  GROwTh  OF  COS  IS  CARRIED  OJT  IN 
an  unsealed  tube  UNDER  1  ATM  aR.  x-ray 
FLUOHtSCENCt  MEASUREMENTS  SmOW  THAT  CDSE  CRYSTALS 
gro.kn  in  this  laboratory  contain  about  i  mole  a  s, 
which  can  be  reduced  by  a  se-vapor  treatment. 

ANALYSIS  of  The  SOLID-VAPOR  EQUILIBRIA  for  cds- 
COSE  MIXEU  CRYSTALS  Shows  A  VARIATION  of  Kp 

with  composition,  with  a  prunounced  minimum  at  0,57 
mole  fraction  cus.  of  extreme  importance  in 
determining  the  electrical  properties  of  ii-vi 
SEMICONDUCTORS  are  native  point  defects,  a 
theoretical  analysis  of  their  Equilibria  Shows  a 
complex  interdependence  of  the  various  defects  and  a 

NECESSITY  for  E AP E R I M£ N T A tL 1  DETERMINING  THE  VAKIOUS 
Equilibrium  constants,  a  verification  of  the 
dependence  of  ACOUSTIC  amplification  properties  on 

S  PRESSURE  WAS  MADE,  WITH  OPTIMUM  CURRENT 

Oscillations  occurring  when  a  minimal  s  pressure  of 

about  0.2  ATM  AT  t>  SuC  Is  UStD,  I  AUTHOR )  (U> 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE:  SEE  ALSO  ad-666  hu^, 

descriptors:  (•semiconductors*  ‘crystal  growth), 

(♦CADMIUM  SULFIDES,  PREPARATION).  POWDERS, 

SINTERING,  SUBLIMATION,  NUCLEATION,  EPITAXIAL 
uRO'ATH,  microstructure,  optical  PROPERTIES. 

ELECTRICAL  PROPERTIES,  PHOTOCONDUCTIVITY, 
THERMOELECTRICITY,  crystal  lattice  DEFECTS.  2 i nc 
COMPOUNDS,  TELLURIDES  (0) 

identifiers:  zinc  telluride  iui 

The  PROGRAM  For  PURIFICATION  of  the  original  SOURCE 
material  for  crystal  growth  consists  of  d> 

SINTERING  UNDER  VACUUM  AT  9U0C  FOR  I  HR  FOLLOWED  BY 

Further  sintehing  under  approx,  i  atm  ak  at  uouc 

Fur  AN  ADDITIONAL  hour  and  (2)  ONE  OR  MORE  VACUUM 
FRACTIONAL  SUBLIMATIONS  AT  iluoc.  IN  CRYSTAL 
GROWTH,  dependence  for  high  quality  CHYSTALS  IS 
mainly  on  the  open-tube,  spontaneous-nucleation 

method  at  I260C  AND  UNDER  APPROX.  1  ATM  AK« 

the  advantages  df  epitaxial  crystal  growth  under 
vacuum  have  not  yet  been  completely  Realised,  a 
combination  Of  THt  ADVANTAGES  of  both  methods  has 
given  encouraging  results,  some  work  on  the  use  of 
small  seeds  has  shown  that  conditions  FOR  promoting 
EPITAXIAL  growth  are  VERY  CRITICAL.  MECHANICAL  and 
Chemical  polishing  techniques  are  given  in  detail  for 
The  PREPARATION  OF  CRYSTAL  SPECIMENS  FOR  MICROSCOPIC 
examination,  CRYSTALS  are  being  evaluated 
OPTICALLY  using  noncoherent  ano  coherent  light,  and 
electrically  by  photoconductivity,  THERMA'.LY- 
STImUlATED  CURRENTS;  and  CURRENT  SATURATION  and 
OSCILLATIONS,  a  THEORETICAL  ANALYSIS  of  native 
POINT  DEFECT  EQUILIBRIA  WAS  MADE.  (U> 
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7  AUG  66. 
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M.  J 

CONTRACT!  AF  33(61S )-270d 
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UNCLASSIFIED  report 

supplementary  note:  see  also  ad-666  403, 

DESCRIPTORS:  (•SEMICONDUCTORS!  "CRYSTAL  GROWTH), 

(•CAOHIOM  SULFIDES,  PREPARATION),  ZINC 
COMPOUNDS,  TELlUHIdES,  CRYSTAL  LATTICE  DEFECTS, 

UlSTRIjjUT  luN,  CARRIERS(SEMJCONdOCTORS) , 

stability 

identifiers:  zinc  tellurioe 

analysis  of  Tm£  data  of  various  phenomena  observed 
In  ZNTE  has  given  The  BaSIS  FOR  A  SOLID  ZNTE 
STABILITY  field  with  ZN  vacancy  concentrations 
considerably  huher  Than  PREVIOUSLY  PROPOSED,  the 
essential  mechanism  of  the  FORMATION  of  VOIDS  in 
ZimTe  *as  shown  to  BE,  In  part,  the  STOICHIOMETRIC 

C0PREC1PI  TATION  of  ZN  AND  TE  VACANCIES,  B^T 

mainly,  the  stoichiometric  coprec  ip  1  tat  ion  of  zn 
vacancies  and  Tt  atoms,  contrary  to  the  previous 
assumption  qf  shallow  S  Vacancies  jn  CDS,  which 
hao  resulted  in  inconsistencies  in  the  INTERPRETATION 
OF  EXPERIMENTAL  DATA,  FURTHER  EVIDENCE  INDICATES  THAT 
S  VACANCIES  are  MODERATELY  oEeP*  (AUTHOR!  (U) 
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UNCLASSIFIED  report 

SUPPLEMENTARY  NOTES  bEE  also  ad-666  roh, 

descriptors:  (•semiconductors,  'crystal  growth), 

(•CADMIUM  SULFiOES,  PREPARATION),  CRTSTaL 
EATTICE  DEFECTS,  C ARR 1  £ N S ( SEM I C ONDUC T Or s )  , 
sulfur,  vapors,  phase  studies,  thermal 
PROPERTIES,  ZINC  COMPOUNDS,  TELLURIDES 

identifiers:  zinc  teelurides 
•sulfur  compensation*  op  excess  donors  in  CDS 

To  OBTAIN  UNIFORM,  H  I  GH-R t S l S T l V  I T Y  CRYSTALS  WITHOUT 

APPRECIABLE  overcompensation  may  require  a  composite 
HEAT-TREATING  procedure,  since  AN  ACCEPTABLE  SHORT 
heat-treating  Time  with  The  Required  high  s 
PRESSURE  IS  not  COMPATIBLE  »1TH  UNIFORM  CRYSTAL 
PROPERTIES.  The  ELELTRONEUTRAEITY  EQUATION  IS  PUT 
InTU  A  GENERAL,  SOLVABLE  FORM  BY  EVALUATION  OF  THE 
VARIOUS  EQUILIBRIUM  CONSTANTS  DtF  1 N 1  Ng  ThE  FORMAT  IQ,* 

and  relationship  uf  all  of  the  probable  native  and 
foreign  centers  occurring  in  ii-vi  compounds, 
by  use  of  a  computer,  the  temperature  dependence  of 
the  concentration  fur  These  various  centers  are 

RtADluY  CALCULATED  ano  tme  STABILITY  FIELD  OF  the 
sul i d  is  then  defined,  initial  application  of  this 
PROCEDURE  is  to  ZnTe.  (AUTHOR) 
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SUPPLEMENT  ary  note:  SEE  ALSO  PROiRESS  rept*  NO.  6,  AD- 
666  MUb. 

descriptors:  < *slmicunouctors,  crystallography), 

»*CauM1UM  SULFIDES,  CRYSTALLOGRAPHY),  (•CADMIUM 
S  E  L  E  '•)  I  0  E  S  ,  CRYsTalLOoRaPhY  )  ,  telluriues,  ZINC 
COmPuunDs  ,  CRYSTAL  lattice  DEFEC1S,  phase  studies, 
IMPURITIES,  COLORS,  DIFFUSION,  CRYSTAL  GROWTH, 

carriers (Semiconductors)  •  free  energy  (U) 

IDENTIFIER!.;  ZINC  TELLUR1DE  (U) 

Solution  of  The  elelTroneutkal i r v  equation  for 
Z n T t  CONTAINING  VARIOUS  CONCENTRATIONS  OF  A 
FuRElsN  OONUR  SHOAS  CORWESPuNQ I NG  LARGE  ChANGES  IN 
THE  CONCENTRATIONS  OF  ThE  VACANCIES*  THE  IDEAL 
QUENCHING  Of=  II-VI  COMPOUNDS  TO  ROOM  TEMPERATURE 
From  mIGHER  EqU  1  L  1  BRAT  I un  TEMPERATURES  has  BEEN 
STUOIE0  USING  A  NEW  COMPUTER  PROGRAM.  SPECIFIC 

Results  for  znte  have  been  computed  and  a«e 

presented  in  graphical  form,  thl  standard  free 

energies  of  reaction  INVOLVING  the  VARIOUS  species 

for  znte  have  been  calculated  from  the 

equilibrium  constants,  equl ibrat i on  of  znte 

has  been  stuuied  and  nas  founu  to  require  lunger 

times  than  *as  originally  believed,  (author)  iu) 
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CLEvlT £  CORP  CLe.  VELANO  OHIO  ELECTRONIC  RESEARCH  DIV 

fabrication  o f  cadmium  sulfide  thin  film  solar  cells 

FUR  SPACE  VbHjCLE  TESTING,  (U) 

OfcSCRlPTlVE  NOTE!  FINAL  REFT,  1  SEP  65-lb  AUG  67» 

DEC  67  RBP  NASTEL(N,H,  E*  JHJLTaNEN, 

J.  H •  I 3H 1 RL AND  »  F  •  A*  I 
RtPT,  NO,  30J2SU 
CONTRACT!  AF  33I61S)-32&3 
PhOj:  aF-7685 

MONITuR;  ASL  67-U282 

UNCLASSIFIED  REPORT 


descriptors:  <«sular  cells, 

PERFORMANCUENoINEERINGJ)  ,  1  *SeMI  CONUUCT  ING 
FILMS,  CADMIUM  SULFIDES),  <«&PACtCRAFT  COMPONENTS, 

SOLAR  CELL**),  FLIGHT  TESTING,  EFFICIENCY, 

STABILITY.  DOPING,  light  TRANSMISSION,  balloons, 
band  Theory  of  solids,  manufacturing  methods, 

COPPER  CQMPOUNUS,  SULFIDES  (U) 

Fivt  SERIES  OF  FLIGHT  PANfcLS  FOR  SATELLITE  AND 

balloon  fcI„ht  testing  were  prepared*  panels  ar- 
i  through  6  were  delivered  to  apl  in  September  of 

1 V  6  S •  PANELS  AR-B  THROUGH  lo,  OF  SIMILAR 

fabrication,  were  delivered  in  march  of  1966. 
panels  arx-70i-i  through  m  *eke  delivered  in 

APRIL  OF  1967  FOR  INCLUSION  IN  THE  QVi-U 

satellite  experiment,  three  balloon  flight 

modules ,  afapl-cos-i,  -2,  and  -3,  were 

OtLlVfcREO  TO  apl  IN  MaY  Of  1966,  AND  ThREE 

ADDITIONAL  BALLOON  flight  MOOULlS,  aFapl-cds- 

005,  U06,  00/,  WERE  DELIVERED  IN  MAT  OF  1967,  BOTH 

FUR  jpl  balloon  flight  experiments,  work  was 

PERFORMED  on  increasing  The  efficiency  and  stability 

of  cos  thin  film  solar  cells*  MUST  uf  the  work 

Was  concerned  WITH  IMPROVEMENTS  in  the  FORMATION  of 

the  barrier  layer  ano  included  treatments  of  the 

cos  film  prior  ro  the  formation  of  the  barrier 

LAYER,  variations  In  THE  BARRIER  formation  process, 

ano  treatments  of  the  film  and  barrier  after 

formation  OF  the.  barrier.  1AUTHQR)  (U) 
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NORWEGIAN  DEFENCE  HtSEANCH  ESTABLISHMENT  KUELLER 

ACOUSTOELtCTRiC  Ef-FtCTS  In  SOlIuS.  (U» 

DESCRIPTIVE  NOTE:  PROGRESS  R  t  P  T  *  NO.  **  ,  I  APR  66-31 
MAR  67. 

JUN  67  7P  HANNtSTAD.ANjNEAS  S 

CONTRACT:  AF  6 1 < U5Z ) -9B8 

PKOj:  AF-R60U 

Task;  H  6  0  0  0  3 
MONITORS  AFCRL  67-0636 

UNCLASSIFIED  KEPOhT 


DtScRiPTOKs;  (•Semiconductors,  electrical 
properties),  photoconductivity,  electric  fields, 
mobility,  b*md  Theory  of  solids,  electroopt ics, 
CARRiErS(SEMJCONducTORS)  ,  caumium  sulfides, 

2 1 NC  COMPOUNDS,  0ALL1UM  ARSENIDES,  OXIDES  (U) 

IDENTIFIERS:  ACOUSTIC  A  A  V  E  S  i  ACOUSTOELECTRIC 

t  F  F  E  o  T ,  PULSLO  0P£KA1I0N,  THRESHOLD  (U) 

The  report  dives  a  (jrief  summary  of  the 
investigations  overtaken  in  t Ht  period  i  april 

1 V 6 c  -  31  MARCH  lV6/«  and  IS  CONCERNED  rtlTH  THE 
ACOOST0ELECTRIC  EFFcCTS  IN  SOlIOS.  PARTICULAR 
Emphasis  HAS  BEtN  Placed  on  ACOUSTOELECTRIC 
SATURATION  and  CUrvRtNT  OSCILLATIONS  IN  CDS  AND 
Z N 0  And  ELECTRICAL  MELD  DISTRIBUTION  IN  CDS. 

( authdR  )  ( U) 
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AEROSPACE  RESEARCH  LABS  WR I GHT-PaT TERSON  AFB  OHIO 

convergence  study  op  a  self-cons i staNT 
OKThOlONAlUEd-PLANE-AA  ve  band  calculation  for 
hexagonal  COS,  ( U ) 

FEb  6  a  bP  EUrtEHA  ,R  .  n.  I  COLL  1  NS , T. 

C.  ISnANKlANO.D.  b.  { DEWITT , J  •  S.  I 
PNOj:  A  F - 7  dflS 

TASi^J  780500 
MONITOR!  ARL  6b-uQ07 

UNCLASSlF  1F.0  REPORT 

availability:  published  In  the  PHYSICAL 
R  E  V  1  E  i't  •  V  I  62  N  3  P7I0-IS  lb  OCT  67, 

otScRiPTORs:  ('.semiconductors,  •  b a nd  Theory  of 
SOlIoS) ,  (*Ca0mIOM  SULFIOEs,  band  theory  of 
SOLIuSj,  solid  STATE  PHYSICS,  bRILLOOIN  ZONES, 

mathematical  models,  rave  functions, 

APP«uX 1  HAT  I  ON  (  MA ThEMAT ICs )  ,  CONVERGENCE  (U) 

The  ELECTkOnIC  dANO  STRUCTURE  Op  HEXAGONAL  CDS 
IS  CALCULATED  by  MEANS  OF  A  SELF-C0N5 IsTENT 
ORThOGONAlIZEu-PLANL-AAVE  model,  USING  SLATER’S 
APPKOx  IMA  I  ION  FOR  THE  EXCHANGE  TERM.  In  ORDER  TO 
OETlRhINE  THE  NUMBER  OF  PLANE  WAVES  To  BE  USED  IN  ThE 
four  j  &R  expansion  of  the  valEnCe  states,  a 
convergence  study  is  discussed  for  the  starting  model 
ANO  FUR  THE  Final  SELF-COnS l 5TENT  MODEL.  IT  IS 
CONCLUDED  THAT  THE  STARTING  MODEL  IS  UNS AT  I SFACTOK . 

fhom  a  convergence  standpoint,  while  the  selF- 

CUNSISTENT  node*.  HAS  SUFFICIENTLY  AELL  CONVERGED  for 
2H5  PLANE  WAVES.  THE  RESULTING  BAND  STRUCTURE  IS 

presented  for  the  high  symmetry  points  of  the 
bkillouin  zone,  the  spin-orbit  splitting  uf  the 
top  valence  bano  anu  the  effective  mass  along  the  c 
axis  of  the  .Ionl  aRe  calculated  from  This  band 
STRUCTURE,  the  RESULTS  are  then  compared  WITH 
EXPERIMENT.  (AUTHOR)  (U) 
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ItXAS  lNSTRUMtNlS  INC  DALLAS 

RAKE  LAHTm  i rt PU  K  |  T  I  fc.  S  In  1  I -V 1  COMPOUNDS.  10) 

dlslniptive  note:  scientific  i nT  tR  j  m  Rept.i 

y£C  67  UP  .VATTS.R*  KENT  iHULTON, 

WILLIAM  c.  I 

CONTRACT!  F'*H620-67-C-a073 
PROj!  aF-9763 
TASM  9763U2 

monituR;  afosr  6s-usm2 

unclassified  report 

availability:  published  in  proceedings  ii-vi 
SEMICONDUCTING  compounds  international  conference, 

N.  r.  P  1 3 VO-9  1967. 

descriptors:  t  .semiconductors.  ‘crystal  lattice 

DEFECTS).  i*KARE  EARTH  ELEMENTS.  ELECTRON  SPIN 
RESONANCE),  ZINC  SULFIDES,  ZINC  COMPOUNDS, 

CADMIUM  COMPOUNDS,  SELENJOeS,  tellurides, 
cadmium  SELENIDES,  CADMIUM  SuLFlDES,  IMPURITIES, 

LRttUH,  DYSPROSIUM,  NEODYMIUM*  YTTERbIUM, 

THULIUM,  ions,  crystal  Lattices  iu) 

IDENTIFIERS;  CaONIUM  TELlURIdE,  ZINC  selenide, 

ZINC  TELlUR IDE  IU) 

TmE  Rare  LAHTm  IMPURITIES  EH  1 3* ) .  DY(3f 

>,  n0i3+),  Y  B  (  3  ♦  )  ,  AND  T  M  (  2  •  )  WtRE 

observed  by  electron  spin  to  occupy  several  different 

SITES  IN  II-VI  COMPOUNDS.  The  ELECTRON  SPIN 
RESONANCE  (ESH)  OF  RARE  EARTH  IMPURITIES  In  THE 
ZINC  AND  CADMIUM  CHaLCOgEn  I DES  WAS  STUDIED  TO 

ot term i ne  the  atomic  environment  of  the  rare  earth 
ION.  THIS  IS  ACCOMPLISHED  BY  COMPARISON  OF  THE  LOW 

temperature  esr  experimental  results  with  the  6 
factor  calculated  fur  each  of  the  gamma-i  levels  of 
The  crystal  field-split  ground  state,  thus 
distinguishing  WHICH  GAmMa-1  is  lowest;  then, 
assuming  a  point  charge  MOOEL  Fur  ThE  crystal, 
determining  the  possible  sites  for  which  this  gamma-i 
IS  LOWEST,  the  UIsAuVANT a*es  of  the  POINT  charge 
MOUtL  ARE  WELL  RNUWN |  NEVERTHELESS,  The  RESULT  5  OF 
The  model  ARE  FOUND  to  BE  FAIRLY  ACCURATE  IN  THE  FEW 
CASES  WHERE  iNDEPtNUENT  ChECKS  EXIST*  (AUTHOR)  <U> 
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naval  weapons  center  conona  labs  calif 

SLM  1  CONDUCT  1  Nc,  THIN  FILMS;  aN  ANNOTATED 

BIBLIOGRAPHY.  1 V  6  7  SUPPLEMENT,  <U> 

MAR  6b  1 5  7  P  TUknoUlL.W.  N<  t 

RfcPT.  NO.  N0LC-7MS 
TASK!  A3  i  SJ321 2/2  1  1  l /Roaa-u3-02 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  ( •SEMICONDUCTING  films, 

♦BldLlOGRAPHjES)  .  REVIEWS.  SOLID  STATE  PHYSICS. 

PHYSICAL  PROPERTIES.  CRYSTAL  GROWTH, 
electroluminescence,  band  theory  ok  SOLIDS. 

LASERS,  GERMANIUM,  SILICON,  bOrOn.  ARSENIDES. 

PHOSPHIDES,  SElEnIOESi  TELLUhIOEs,  SULFIDES. 

INuloM  ANTIMONIDES.  cadmium  SElEnIOESi  GALLIUM 

arsenides,  cadmium  sulfides,  zinc  sulfides, 
silicon  carbides,  aluminum  compounds,  cadmium 

COMPOUNDS,  GALLIUM  COMPOUNDS.  GERMANIUM  COMPOUNDS. 

INDIUM  COMPOUNDS,  MERCURY  COMPOUNDS,  TjN 

COMPOUNDS,  ZINC  COMPUUNOS  (U) 

Identifiers;  heterjjunctions, 

JUNCTlONblSEMlCONOUCTORSl  ,  THIN  FILMS.  THIN 

FILMS  ELECTRONICS  <U> 

the  i v67  supplement  to  nolc  Report  712, 
semiconducting  thin  films,  an  annotated 

BIBLIOGRAPHY  (1956-1966)  (Au“65S  1 0  U  > 

CONTINUES  THE  COMPREHENSIVE  BIBLIOGRAPHIC  SURVEY  ON 

the  preparation,  properties,  applications,  and  theory 
of  semiconducting  Thin  FILMS.  IT  is  comprised  of 
*165  REFERENCES.  THE  MAJORITY  OF  WHICH  WERE  PUBLISHED 
IN  1967,  FROM  ENGLISH  AND  FOREIGN  LANGUAGE 
PERIODICAL  LITERaTUhE.  THE  ABSTRACTS  ARE  ARRANGED 
BY  AUTHOR  UNDER  THE  FOLLOWING  CLASSES;  (1) 

ELEMENTAL,  (2)  GROUP  Ill-V,  (3) 

group  It-vi,  cR>  group  iv-vi.  Is) 

GROUP  1V-IV,  AND  (6)  MISCELLANEOUS 

compounds,  all  of  the  materials  are  Indexed  with 

THE  EXCEPTION  OF  T  Ht  MISCELLANEOUS  COMPOUNDS 
(  uRuUPS  I  - V  .  I  —  V  I  »  AND  I-V1I). 

(AUTHJR)  (U) 
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massalhusetts  inst  uf  tech  lExington  Lincoln  lab 

PRESENT  STATUS  OF  CADMIUM  SULFluE  thin  FILM  solar 
CELLS.  <U) 

DESCRIPTIVE  NOTE!  TECHNICAL  NOTE, 

UEl  6}  HUP  STANLEY, A.  G.  I 

REPT.  NO.  rN-lVA7-b2 
CONTRACT  I  aF  I  9 ( b2b ) “SI  6  7 
PKOj;  AF-6H9L 
MUNITJR:  E  SO  TR-67-57M 

unclassified  report 


DESCRIPTORS;  (*SOLAR  CELES,  LAUHIUM  SULFIDES), 
films.  ELECTRICAL  PROPERTIES.  DEGRADATION, 
thermal  properties.  INFRARED  spectroscopy, 

bTNEaSES,  F A  I L U R c < ME C M A N 1 C S )  ,  CHARGED 
PARTICLES,  SPECTRA (VISIBLE  ♦  UL TKA V  I uLE T  )  , 

CONDUCT  IV 1 TY  ,  TENSILE  PROPERTIES,  MEASUREMENT 

identifiers:  thin  fums 

/ 

CADMIUM  SulFIOE  thin  film  SULaR ' CELLS  •  ESPECIALLY 
StLECTEU  FOR  STABILITY  ONuER  aMdIENT  CONDITIONS* 

experienced  sevlRl  degradation  in  their  i-v 
CHARACTERISTICS  .V  HEN  SUBJECTED  TO  THERMAL  CYCLING  In 
VACUUM.  A  NUMbEN  OF  DIAGNOSTIC  TECHNIQUES  WERE 
APPLIED  TO  uETEKMINt  THE  FAILURE  MECHANISM.  THESE 
InClUuEO  CROSS-SECT  1  On  I NG  ,  INFRARED  MEASUREMENTS . 
MtCriANICAL  STrEsS  TESTS  AND  T,)E  MEASUREMENT  OF  SERIES 
and  shunt  resistance,  different  types  of  failure 
modes  are  discussed,  the  results  of  Radution 
EXPERIMENTS  Are  SUMMARIZED,  (AUTHOR)  (U) 


(U) 
<U  I 
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CwEVITE  CURP  CLEVELAND  OHIO  ELECTRONIC  HEsEARCH  DIV 

IMPROVED  Il-V]  CRYSTALS.  ( U ) 

descriptive  note:  wUarterly  progress  Rept.  no,  i,  0  mar- 

8  J JN  65 . 

A  U  (1  6b  2VP  SHIOZAwA.L.  K  •  IJOST.U. 

M  *  i 

CONTRACT!  AF  S3 (b  la ) -2  706 
PRO J ;  30J2HQ 

UNCLASSIFIED  report 


descriptors:  (•semiconductors,  crystal  growth), 

(  *  L  A  U  R I U  M  SULFIDES,  PREPARATION),  PURIFICATION, 
SlNTtRlNG,  OEOaSIFICATiOn,  VACUUM  APPARATUS, 

po«dlRs,  photoconductivity,  ihermoelectricity , 

ACUUal 1 C  PROPERTIES,  EPITAXIAL  growth,  CRYSTAL 

LATTlCt  DEFECTS  (U) 

emphasis  ..as  placed  on  the  construction  of 
EuUIPmENT  NEEDED  for  IMPROVING  and  EVALUATING  the 
quality  of  cos  and  related  CRYSTALS,  a 
procedure  fur  cleaning  fuseu-wUaRTz  tubes  used  for 
purification  and  crystal  growth  has  been  developed! 
which,  along  with  better  purification  methods, 

PROMISES  TO  RESULT  IN  IMPROVEMENT  In  CRYSTAL  QUALITY. 

A  VACUUM  APPARATUS  has  BEEN  AsSEMBLtC  FOR  STUDYING 
The  OOTGASSING  CHARACTERISTICS  of  CDS  POWDERS 
During  SIwTeHing.  by  proper  use  of  liquid  NITROGEN 
Traps,  PRESSURES  bELOW  O.iJOUOqS  TOR  r  WERE  ACHIEVED 
WITH  A  SMALL  mechanical  pump  RATED  at  O.oUoi  TORR 
UL  T 1 M  a  T  t  PRtSSURE.  A  NEW  FURNACE  FOR  CONTINUING 
WORK  ON  SEED  GROWTH  HAS  BEEN  BUILT  AND  A  MODERATELY- 
S'JCCESSFU^  RUN  HAS  bEEN  COMPLETED,  ALTHOUGH 
CONSIDERABLE  RElIaNlE  IS  STILL  PLACED  ON  MICROSCOPIC 
OBSERVATIONS  ANu  ELECTRICAL  MEASUREMENTS  FOR  JUDGING 
CkYSTaL  QUALITY,  MEASUREMENTS  OF  PHOTOCONDUCTIVITY, 
ThERMaLLY-ST IMULATEU  CURRENTS,  AND  ACOUSTIC  PHENOMENA 
WILL  bE  EMPHASUEu  NOW  THAT  ThE  NECESSARY  EQUIPMENT 
HAS  BEEN  COMPLETED.  (AUTHOR)  TO) 
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NORWEGIAN  DEFENCE  RESEARCH  ESTABLISHMENT  kjellek 

ACOJSTOfc LECTH I C  EFFtCTS  In  SOLUS.  (U) 

OtSCRlPTlVE  NOTE!  SC  I  EN  T  1  F 1C  KEPT*  (FlNALji  1  APN 
6A-JQ  SEP  6  7, 

UCT  67  1JP  RANNfcSTAuiANuWEAS  5 

Rt.PT.  NO*  NDHE-E-J13 
CONTRACT!  AF  61(u52)-9S8 
f«0jj  aF-HbOU 

task;  N6U0U3 

NONJTuK:  AFCKL  6S-U1J6 

UNCLASS* F 1£0  KEPOkT 


DESCRIPTORS!  ^SEMICONDUCTORS,  ELECTRICAL 
PROPtRVJES),  t*PIE20tUECT«IC  CRYSTALS. 

SEn I CONOUC TOWS  )  *  CADMIUM  SuLF I QEU  i  ZINC 
COMPOUNDS,  QXlOEa,  MOBILITY,  ELECTRIC  FIELDS, 
t  L  l  C  T  P  I  C  CURRENTS,  E  l  £  C  T  hi  0  0  P  T  I  C  S  ,  OSCILLATION, 

CARR  i EkS ( StM I  CONDUCTORS )  ,  CRYSTAL  LATTICES, 

PHuTOElECTP  I  C  MATERIALS*  NORWAY 
IOEi'jT  IFJENS;  •aCOUSTuELECTkIC  EFFECT,  ACOUSTIC 
ttAVii 

The  RtPoRT  OiVEs  A  SUMMARY  oF  ThE  I N V E S T I & A T I ONS 
undertaken  oUhIno  The  Contract  period,  and  is 
CONCERNED  with  the  tLECTRuACOUS TI C  aNO  El^CTROOPTIC 

interaction  in  p i ezuelectr i c  semiconductors* 
particular  emphasis  has  been  placed  on  current 

SATURATION  AND  ELtCTfioN  OrJFT  MOBILITY  IN  COS  AND 

l NO  ANO  THE  ELECTRIC  FIeLu  DISTRIBUTION  IN 

COS*  (AUTmOR)  I U) 


(U) 
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ARMY  ELECTRONICS  COdMANu  FOkT  MuNMOuTh  N  J 

STATUS  OF  DJFFUsIUN  OaTa  KOK  BINARY  COMPOUND 

semiconductors*  (U) 

DLSCR I P  T I  V  E  note:  TECHNICAL  kept., 

MAK  Ati  6  V  P  Y  ARBkOUCjM  .DAY  1  D  W.  I 
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unclassified  report 


DESCRIPTORS:  < »sem (conductors »  diffusion  I  , 

l«CRYSTAL  lattice  DEFECTS,  DIFFUSION),  DOPING, 

TNANSPORT  PROPERTIES*  SILICON  CARBIDES,  oaClIUM 

arsenides,  indium  antimonIuesj  zinc  sulfides. 

CAuMIUm  SELENJDEs,  CADMIUM  SULFlDES,  ALUMINUM 

compounds,  gallium  CumpojNos.  indium  compounds, 

ZINC  COMPOUNDS,  CADMIUM  COMPOUNDS,  MERCURY 

COMPOUNDS,  ANTIMONY  ALLOYS,  PHOSPHIDES,  ARSENIC 

ALLOYS,  SElEnIDES,  TELlUkIuES,  RlVIEkS  (U) 

Identifiers:  aluminum  aNtImonidE,  gallium 

PHOSPHlDt,  GALLIUM  ANTlMONjDE,  InDIUM  PHOSPHIDE, 

1NU1UM  ARSENIDE.  ZINC  SElENIdE,  CADMIUM 

TElluRJDE,  MERCURIC  sELEnIwE  CU) 

A  SURVEY  OF  The  HTtRATUSE  wAS  COMPLETED  IN  AN 
EFFORT  TO  ESTABLISH  THE  STATUS  OF  DIFFUSION  DATA  IN 
I i  I  - v  compounds,  ll-vi  COMPOUNDS,  and 
SIC,  THIS  RtPORI  RILL  BE  USLFUE  IN  PROVIDING  A 

Relatively  complete  revjea  and  bibliography  of 
published  oiffujion  data,  an  effort  was  made  to 

INDICATE  THOSE  SPECIES  f.HicH  EXHIBIT  NON-FlCKlAN 
behavior,  in  many  CASES,  DIFFUSION  data  ARE 
correlated  in  Terms  OF  CONCENTRATION  DEPENDENT 
diffusion  coefficients,  for  those  species 
indicating  f,ckian  uehavior  over  some  range  of 
temperature  or  concentration  the  important 
temperature  variation  parameters  are  given. 

UUTHOR)  (U) 
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The  EFFLCT  of  HYOHOSTaTIC  pressure  UN  the  properties 
OF  SEMICONDUCTORS.  <u) 
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MAY  6b  *HP  aRuOAS  .HARVEY  IPAUL, WILLIAM 

t 

RtPI .  NO .  HP-23 

CONTRACT i  NONR-  ld6ol  1 0 ) 

PKOj:  i>jR-0i7-J0B 


UnCLASS I F 1 Eu  report 


DESCRIPTORS;  {  «>StMlCUNDUcTuRS»  HYDROSTATIC 
pressure),  gallium  arsenides,  germanium, 

SILICON,  AlKALI  METAlS,  tin,  lead  COMPOUNDS, 
gallium  COMPOUNDS,  StLENIDtS,  TELLURiDES, 

SUlFiOES,  PHOSPHIDES,  CRYOGENICS,  ABSTRACTS, 
TUNNtLINb(tLECTHUNlCS) ,  LASERS,  ELECTRICAL 
PROPERTIES,  optical  PROPERTIES,  band  THEORY  of 
SOlIjS,  SEMICONDUCTING  Films,  TRANSPORT  properties, 
CAhRIEhSI SEMICONDUCTORS!  <U> 

lUENTIFlENS:  GALLIUM  ANTlMuNiDE,  gallium 

PHUSPhlOE.  FuRSTLRiTti  L£Au  SULFIDE,  LEAD 
SElEnIjE,  lead  TlLEUrIuE,  cau^i^m  telluride, 

GUnN  effect  <u> 

the  Report  uIves  a  general  inscription  of  research 
ON  THt  EFFECT  of  hYuROSTATIC  PRESSURE  ON  THE 
properties  of  sen iconoucTors  c ark i eu  out  over  a  ten- 

year  period,  it  CUNTA1NS  a  COMPLETE  BIBLIOGRAPHY 
Of  PUBLICATIONS,  a  list  of  graduate  students  awarded 
the  ph.  d.  uf  Rte»  and  brief  resumes  or  their 
theses  which  were  usueu  as  earlier  technical 
Reports  in  the  sERits,  (author!  (U) 
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HARRY  DIAMOND  LASS  WASHINGTON  0  C 

electroacoustic  delay  lines  for  microwave 

FREQUENCIES,  (uj 

MAR  6  a  HUP  REGGI  A  .FRANK  I  M AK  ,  T 1 NG  H* 

l 

RtPT.  NO.  HOL-TR-1382 

PHOj:  OA-1 TO l H5018U1 A  ,  HUL-2B3Q0 

UNCLASS  I F 1 EU  REPORT 


descriptors:  i»qelay  lines,  hicRuwave  frequency)* 
(•mechanical  waves,  propagation),  piezoelectric 

E  F ► E  C  T ,  ELECTROACOUSTIC  TRANSDUCERS,  CADMIUM 

sulfioes,  vapor  plating,  vacuum  apparatus,  single 
crystals,  semiconducting  films, 
performanceiengineeRing)  ,  manufacturing  methods, 

TRANSM I SS I  UN  LI NES  ( u ) 

identifiers;  thin  films,  Tint  delay,  acoustic 
waves  (U) 

the  paper  describes  Techniques  for  the  generation 
ano  propagation  of  elasmc  waves  in  the  frequency 
RANuE  1  TO  J  GHZ.  ThESE  Uc-lNlQUES  INCLUDE  THE 
DESIGN.  FABRICATION,  and  evaluation  of  microwave 
ACOUSTIC  delay  LINES  CONSISTING  OF  HIGHLY  GWIENTEo 
ELECTROACOUSTIC  CDS  TRANSDUCERS  VACUUM  deposited 
ON  GlNGLE-CK YSTAL  SAPPHIRE  PROPAGATING  MEDIA. 

typical  electrical  lhaRaCteristics  at  *  ghz  of 
these  thin-film  ( appro* imatelt  one  micron) 

TRANSDUCERS  AND  OtLAY  MEDIA  COMBINATION,  In  BOTH 
COAXIAL  AND  STRIP  TRANSMISSION  lines,  include  delay 
OF  6  MlCROSEC,  INSERTION  LOSS  LESS  THAN  HO  OB, 

INPUT  VSWR  LESS  THAN  2>U  OVER  *  20-PERCErJT 
BANDWIDTH  AND  OPERATING  TlMPEKATURE  From  -7H  to  ♦ 

96C.  ACOUSTIC  PROPAGATION  VELOCITY,  POWER 

handling  capabilities,  aNj  impedance  matching 
techniques  used  with  these  electroacoustic  delay 
lines  are  also  discussed*  (AUTHOR )  (U ) 
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SJGMATRUN  INC  GULE  T A  CALIF 

DtVtLUPMENT  OF  PHOTORESIST I  V  E  ELEMENTS  FOR  AN  ANALOG 
MULTIPLIER.  <  U ) 

DESCRIPTIVE  NUU:  FINAL  KEPT.  I  FEB-31  JUL  67, 

DEC  67  <t»P  HEjNZ,DAviD  M.  IHEBEKT, 

HENRY  J.  iSHAHP, WINSTON  N ,  | 

KEPT,  NO.  AOlO 
CONTRACT!  F 3361S-67-L-1R68 
PKOj:  A  F -6  1  l  R 

TASK!  6  1  1  *4  U  9 

monitor:  amrl  TK-dT-ua 

UNCLASS1F1EO  REPORT 


OtSCRlPTORS:  «*PHOTOtLECTHlC  CEELS I SEM j CONDUCTOR  1  , 

manufacturing  methods!,  cadmium  sulfides,  vapor 
PLaTINu,  vacuum  APPARATUS,  heat  TREATMENT, 
RECRYSTALLIZaTiOn,  PhOTOtLECTRIC  EFFECT, 

encapsulation,  epoxy  plastics,  isocyanate 

PLASTICS,  hiking  DIAGRAMS,  SUBSTRATES,  VOLTAGE, 

FREQUENCY  MULTIPLIERS.  PHOTOELECTRIC  MATERIALS  (U) 

Cadmium  SULFluE  L a y t R  PhOTOKESI stive  CELLS  HAVING 
IMPROVED  PROPERTItS  AND  IMPROVED  CELL-TO-CELL 
uniformity  have  been  oevElOPEd  for  use  in  an  analog 

MULTIPLIER,  EACH  PROGRAM  OBJECTIVE  --  A 

temperature  coefficient  below  o.i  percent  per  c 

D t  u •  i  A  VOLTAGE  EFFtCT  COEFFICIENT  bELO*  0,02  PERCENT 
PtH  VOLT,  AND  A  RESPONSE  TIME  OF  LESS  THAN  10  MSEC#  - 
-  maS  BEEN  REALIZED  IN  AN  INDIVIDUAL  PHOTOCtLE  BUT 
ALE  OF  THESE  CHARACTERISTICS  HAVE  NOT  BEEN  EMBODIED 
in  a  single  photocell,  the  fabrication  techniques 
EMPLOYED  on  T m l a  PROGRAM,  INCoUolNG  VACUUM 
opposition,  heat  treatment,  electrodIng  and 
ENCAPSULATION  ARE  OESCRiBED.  measurement 
techniques  for  cVaeuatInG  temperature  effect,  voltage 
EFFECT,  RtSPONSt  time,  aNu  long-term  stability  are 
presented,  (author)  «uj 
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MINNESOTA  UN  1 V  MINNEAPOLIS  OEPT  OF  LLECTRlCAL 
ENGINEERING 

on  THt  LIMITING  NOISE  OF  S P ACE -LH A R UE -L  I  M  1  T ED  SOLID 
STATE  DIOUES.  (U) 

60  VP  LlU.S.  T.  IVAN  DER  Z1EL.A. 

IjATNIEKS.G.  U.  i 
CONTRACT:  dA-31-12N-AR0<d)-2VI 

PHOj:  D A  -  2 U 0  1  M S 0  l  B 3  1 1 

MONITOR;  AROU  5U7;i2 

UNCLASSIFIED  REPORT 

availability:  Pue.  in  phYeica,  v38  P279-28H 

I960. 

descriptors:  (*oiod£s( semiconductor)  , 

NOISE(RADIU) )  .  SPACE  CHARGES.  SEMICONDUCTING 
FILMS.  CADMIUM  SULFIDES.  MEASURING 
DE  v  ]  LE  S ( ELtCTH  1CAL  ♦  ELECTRONIC*.  ELECTRICAL 
PRoPtRTlES,  SINGLE  CRYSTALS  <U) 

IDENTIFIERS:  PULSED  uPeRaTjON,  SPACE  CHARGE 

LIMITED  DIDOES  <U) 

MEASUREMENTS  ON  NOISE  IN  SPACE'CHARuE-l  I M  I  TED  SOLID 
STATE  DIOdES  arc  REPORTED,  the  RESULTS  show  that 
The  limiting  noise  15  TrtlCE  Th£  THERMAL  nOJSE  OF  THE 
DIFFERENTIAL  CONDUCTANCE  of  the  device  if  transit 
TlMt  EFFECTS  ARt  uNIMpOrTaNI*  (AUTHOR)  (U) 
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Ohio  STaU  U  N  l  V  REStARCn  FOUNDATION  COLUMBUS 

SPLITTING  OF  fcX.lTON  LInES  IN  WuRTZ I Tt-TTPE  I  I  -  V  I 

crystals  by  Uniaxial  stress.  iui 

MAR  A  «  7  P  nOoA.T,  } LANCER ,D.  W.  I 

CONTRACT:  AF  J3<6lb)-ms 

PKOjJ  AF-7B8S 
task:  7  BttSUO 

MONITjR;  ARL  tb-u059 

UNCLASSIFIED  REPORT 

availability  :  pub.  in  physical  review  letters, 

V*u  N 2  P5U-BJ,  a  JAh  6<J. 

DtSCRIPTORS:  (•SEMICONDUCTORS,  BaNO  THEORY  OF 

aOLIDS),  (•EXCjTONS,  SEMJCONUUCTORS) ,  CADMIUM 
SULFIDES,  CADMIUM  SELENIoEs,  ZINC  compounds, 
oxides,  single  crystals,  cryogenics, 
carriersisemjconoultorsi,  r e f l e c r  i o n  ,  line 

SPECTRUM,  STRESStS,  POLARUaIIoN 

identifiers:  zinc  oxide 

Usually  THE  EFFECTS  OF  uNiaaUL  STRfcSS  ON  EXClTON 
LINES  OF  SEMICO NDUC10RS  ARE  CONSIDERED  TO  BE  MAINLY 

DcfERMiNEu  a*  the  change  uf  the  one-f.lectron  energy 
BANO  STRUCTURE  BY  ThE  EXTERNAL  stress,  energy 
shifts  and  splittings  of  cxcitoh  lines  are  related  to 
the  Cmangl  of  energy  gaps,  effective  masses,  and 
degeneracies  of  the  energy  bands  involved  in  the 

EXCJTUN  STATE,  LEADING  to  an  INTERPRETATION  in  terms 
OF  THE  DEFORMATION  POTENTIAL  THtORY  BASED  ON  THE  ONE- 

Electron  energy  band  scheme,  in  this  getter, 

HuaeVER,  *E  HePURT  STRA 1 N- I nduceo  splitting  of 
EXtlToN  LINES  OBSbRVED  IN  THE  WuRTZ J Te-TYPE  II-VJ 
CRYSTALS,  ZNU,  cos,  ANO  Cost,  WHICH 

CANNOT  BE  ACCoUnTcD  FOR  by  such  a  SIMPLE  DEFORMATION- 
POTENTIAL  ThEoRT.  ThE  BASIC  FEATURES  OF  THE 
EXPERIMENTAL  RESULTS  ARE  PRESENTED  HERE  along  with 
BRItF  DISCUSSIONS  On  THE  POSSIBLE  INTERPRETATION  OF 
the  phenomena,  (author)  iu> 
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FtiREUN  TECHNOLOGY  UlV  *R l GHT-PaTTERSOn  aFB  OHIO 

SEMI  CONDUCTOR  TECHNOLOGY  aNO  MICROELECTRONICS 
(COLLECTION  OF  ARTICLES* .  I U I 

AUG  67  I  9  7 P 
RtPT.  NO.  FTU-MT-2N-I SS-67 

UNCLASSIFIED  KEPOhT 

SUPPLEMENTARY  note:  tOlTtO  MACHINE  TRANS.  Of  mono. 
POLOPROVODNJKOVAYA  TEKHNIEa  t  MIKROELEICTRONIKA, 

KIEV.  1966  P5-192. 

DESCRIPTORS:  ( *SEMl CONDUCTOR  DEVICES*  USSR). 

( *M I CROM IN  I  A TOR  I ZAT I  ON t ELECTRON  1 CS J  ,  REPORTS), 
SEMICONDUCTING  FILMS.  DlUDES(StMICONOOCTOR)  , 

TRANSISTORS,  RESISTORS,  THERMISTORS, 
tLtCTRULUMI NESCENCE,  CIRCUITS.  PhOTOoIOOESi 
jPUTTEKING.  cadmium  SULFIDES.  ECECTRQDEPOSlTiON. 

CADMIUM  SELENJOES,  ELECTRICAL  CONDUCTANCE, 

CHEMICAL  PRECIPITATION,  IMPURITIES,  REVIEWS 

ioentifiers:  translations 
the  article  discusses  The  trend  towards 

MICROELECTRONICS,  PARTICULARLY  OPTOELECTRONIC 
DEVICES,  SUCH  AS  PHoToElECTH I  cal  FUNCTION  CONVERTERS 
WriEHEdY  A  LIGHT  RAY  IS  USED  AS  A  COnTRol  SIGNAL* 
COUPLING  ELEMENT,  OR  CONVERTING  LINK.  MOST 
PROMISING  TYPE  APPEARS  TO  BE  QF  THE 
electroluminescent  category,  with  advantages  in  long 
life  and  microminiature  dimensions,  the 
fundamental  ARRANGEMENT  Of  an  electroluminescent  cell 
IS  OUTLINED.  PONDER  PHOSPHORS  Are  COMPARED  for 
SUITABILITY,  it  concludes  with  a  DETAILED 
DISCUSSION  OF  ELEMENTARY  UPTRoNs,  ThEIK 
CHARACTERISTICS  and  AHEaSCF  APPLICATION. 

(AUTHOR)  (U) 
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foreign  technology  oiv  wRighT -Patterson  afb  Ohio 

thermally  and  optically  stimulated  phenomena  in 
cadmium-sulk iue  single  crystals  ctermicheski  i 
OPTIChESKl  bT  IMULIR0VANN''E  yavleniya  V 

MoNOKR ISTALLAKH  SULKIDA  K  A  0  M I Y  A  I  t  (U> 

AUG  6/  IMP  A  I  OL  A  »  A  •  I  K  1  R  S  ,  Y  A  ! 

REPT,  NO.  FTO-HT-67-199 

UNCLASSIFIED  REPORT 

supplement AR Y  NoTt!  tO I TeD  TRANS.  OF  akaoemiya  NAUK 
estonsroi  ssr.  Tallinn,  i  Z vest  i  y a.  seriya 

F WJkO-MaTEMaTiCHESKIKH  I  TEKHNICHESKIKh  NAUK  N3 
P0BR-3S9  1946. 

otscRiPrORs:  i*caomium  sulfides,  excitation), 

THERMOELECTRICITY,  PHOTOCONDUCTIVITY, 

LUMINESCENCE,  PUMPING (OPTICAL)  , 

WUENCHINGI INHIBITION! ,  StMjcONOULTOHS. 

PHOSPHORESCENT  MATERIALS,  USSR 

identifiers;  translations 

Results  are  Reported  of  an  investigation  of  the 
thermo-luminescence,  the  thermally  stimulated 
current,  the  uPTICAL  fl a5h  and  uptjcal  out nch i ng  of 
the  PhOToCONOUCT I VI IY  AnO  LUMINESCENCE  of  a  number  of 
CDS  SINGLE  CRYSTALS.  (U) 
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Illinois  univ  urbana  dept  of  physics 
nonlinear  phonon  interaction  in  piezoelectric 

SEMICONDUCTORS  and  effect  On  CURRENT  SATURATION*  (U) 

JAN  6B  UP  r  AflADA  .KAZUO  i 

CONTRACT;  AF-AFOSR-UB-Wy 
PnOuI  AF-9761 
Task;  976101 
NONITu*;  AFOSK  6ti-17<U 

UNCLASSIFIED  REPORT 

availability:  pub.  IN  PrYsILAL  REVIEW,  V 1 69  N3 
P(*9l)-699,  is  MAY  6  8, 

SUPPLEMENTARY  note:  REVISION  CF  REPORT  DATED  7  AUG 
67. 

descriptors:  ( »semi conductors ,  ‘piezoelectric 

CRYSTALS),  (*PhONONS,  I NTERACT  1  OnS J  ,  ELECT«IC 
CURRENTS,  ELECTRONS,  TRANSPORT  PROPERTIES,  C  A  0  M I  0  H 

sulfides,  sOuno  signals,  plasma  medium 
identifiers:  •pi&zoelectric  semiconductors, 

tLecTRUN  PHONON  INTERACTIONS,  ACUUST OElEC T«  I  C 
CURRENTS 

the  nonlinear  transport  *»hOulem  for  The  unstaoll 
phonon  in  piezoelectric  semiconductors  is  described 

In  a  PICTURE  OF  ElECTROn-PHONqN  INTERACTION;  THE 
HYOROOYNAMICAL  approach  Is  FOLLOWED  for  THE  PURPOSE 
OF  DISCUSSING  the  COLLISIuN-FHEwUENT  REGIME  OF 
ELECTRONS  (GUI),  with  the  aid  OF  AN 
ITERATION  method  for  the  NONLINEAR  terms  Which 
DESCRIBE  the  COUPLING  between  The  ELECTRONS  AND  The 
PHONONS,  THE  KINETIC  EQUATION  FUR  PHONON  DISTRIBUTION 

function  n  sub  g  is  derived;  the  equation  includes 
A  NONLINEAR  collision  TERm  due  to  the  THREE-PHONON 
PROCESSES  COMING  FROM  ThE  'mlRD  ORp£R  in  ELECTRON- 

phonon  interaction,  the  steady-state  solution  of 
This  EQUATION  is  discussed,  it  IS  FOUND  that  for 
PhOnOnS  OF  t*TRtMtLT  LOtV  WAVE  VECTOR  THE  THREE-PHONON 
PROCESS  CAN  NOT  EFFECTIVELY  L  J  M I T  ThElR  GROWTH!  BUT 
IN  A  RESTRICTED  WAVE-VECTOR  region,  THE  STEADY-STATE 
SOLUTION  DUE  TO  THIS  PROCESS  IS  OBTAINED  UNDER  A 
CERTAIN  ASSUMPTION.  The  ACOUSTOtLECTRlC  CURRENT  IS 
ESTIMATED  WITH  USE  UF  THE  PhOnON  DISTRIBUTION 

function  determined  in  this  region,  (author)  tu» 
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OELAWARE  uN 1 V  NtWARK  OEPT  OF  PHYSICS 

STATIONARY  ANODE-ADJACENT  HIGh-FIELO  DOMAINS  IN 
CADMIUM  SULFIDE.  (U) 

oeslriptive  note:  technical  kept., 

JUL  6ti  12P  d  0  E  R  ,  K  •  «♦  • VOSS ,P«  I 

HtPT.  NO.  TR-25 
CuNIkaCT!  nonh-k 036 ( uO ) 

UNCLASSIFIED  REPORT 

availability:  pub.  in  PhYs,  stat.  sol.,  v2a 
P3SB-369  I960. 

DESCRIPTORS!  (•CADMIUM  SULFIDES.  SPACE  CHARGES), 

ELECTRON  OtNSlTY,  ELECTRIC  rjEcDb,  TRANSPORT 
PROPERTIES,  ELECTRICAL  CONDUCTANCE,  ELECTRODES. 
UULNCHINGI  INHIBITION)  ,  VOLT  AGE  , 

SEMICONDUCTORS,  DOPING,  S  I L  VtR  ,  ALUMINUM,  BAND 
THtORY  OF  SOL  1  0  S  <U) 

IDENTIFIERS:  high  FIlLD  DOMAINS,  schottkt 

BARRIERS  (U) 

IT  15  5H0«N  That  IN  N-TYPt  MATERIAL  WITH  NEGATIVE 
DIFFERENTIAL  CONDUCTIVITY  due  Tu  field  uUENCHING, 
STATIONARY  CATHODE-  OR  aNuDE-ADJACEnT  HIGH-FIELD 

domains  occur  dependent  On  electron  DENSITY  at  The 
cathode  and  applied  voltage,  cathode-adjacent 
HIGH-FIELD  domains  CAN  BE  OBSERVED  only  WITH  A 
BLOCKIMv,  CATHODt.  A  N  OD  E  -  A  u  J  A  C  E  N  T  HIGH-FIELD 
Domains  olCoR  with  a  slightly  Blocking  cathode  at 
applied  voltages  above  the  range  at  which  cathode- 

AoJaCENT  DOMAINS  ARE  OBSERVED  Or  AS  The  ONLY  domain 

typl  possible  with  an  injecting  cathode,  with 
different  caThOue  metals  evaporated  onto  the  same 
CUSIAG,  Al  CRYSTAL  the  ELECTRON  DENSITY  IN  THE 
CUNOUCTI0N  0AnD  Nile.)  FUR  SPACE  CHARGE  FREE 

conditions  has  beln  determined  as  a  function  of  the 

AcTuAt.  FltLO  dETWEEN  Q  ANy  290  KV/CM. 
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ILLINOIS  UN | V  UKBANA  DEPT  OF  PHYSICS 

CYCLOTRON  RtSONANCE  OF  P l E Z UELEC TR I C  POLARONS  IN  THL 
QUANTUM  LIMIT ,  (U) 

NOV  67  10*  MIYAKE, SATORJ  0.  I 
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honitur:  akoo  rji:bb 

UNCLASSIFIED  REPORT 

availability:  pub.  in  physical  review,  V l 70  nb 
P726-732.  lb  JlJ N  68. 

SUPPLEMENT  ARY  NO‘‘t:  REVISION  OF  REPOR1'  OATEd  26  JUN 
67. 

DLSCRIPTORS:  (-CARRIER 5 (SEMICONDUCTORS)  , 

•CYCLOTRON  RtSONANCE  PHENOMENA).  (•PIEZOELECTRIC 
CRYSTALS.  SEMICONDUCTORS).  CADMIUM  SULFIDES, 

PHONONS.  ELECT  rOhS.  green's  function. 

HAMILTONIAN 

IUEnTIFiERS:  PIEZOELECTRIC  SEMICONDUCTORS,  LANDAU 

cEVElS,  ELtCTRUN  PHONON  INTERACTIONS,  POLARONS, 

MUaSIPaRT  icles 

the  shift  of  the  cyclotron  resonance  frequency  of 
electrons  in  PIEZOElECTR  lc  semiconductors  at  FINITE 
temperatukE  is  calculated  for  the  case  of  such  a 

STKONu  MAGNETIC  FIELD  THAT  THE  ENERGY  SEPARATION  OF 

the  landau  levels  is  larger  than  thermal  energy, 
the  thermal  green-function  method  is  used  to 
calculate  the  energy  shifts  of  the  r«o  lowest 
lanoau  levels  bltaeln  whIlh  the  transition  occursi 
The  DYSON  EQUATION  FOR  THE  ELECTRON  SELF-ENERgY 

part  is  solved  in  an  approximate  way,  taking  into 

ACCOUNT  THE  BHOAOENING  AND  THE  SHIFT  OF  ELECTRONIC 

staies  selF-consistentlt .  the  shift  obtained 
agrees  in  sign,  and  ROUGHLY  in  magnitude,  with  that 

given  BY  A  SEMICLASSICAL  THEORY,  ANU  WITH  THAT 

observed  in  cus  by  uaer  and  dexter. 

(AUTHOR!  (U) 
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DESCRIPTORS:  ( *StMI CONDUCTORS »  ChEMJCAL  ANALYSIS)* 

1 • L  A  0  M I  DM  SUlFiDES,  CH£M1CaL  ANALYSIS),  CADMIUM 
SElEnIdES,  ZINC  aULFJOES,  ZINC  COMPOUNDS,  CAUMjUrt 

compounds,  oxides,  selenides,  impurities,  mass 

SPtCTRuSCOPY,  sPe.CTR0MANALV2EHS  (U) 

mass  spectruGraphic  techniques  ,»ere  developed  for 
the  analysis  of  all  ii-vi  compounds,  the 

DETECTION  LIMITS  FOR  most  IMPURITIES  ARE  CESS  than  10 

parts  plR  billion  atomic*  covered  in  detail  are 

N  E  R  TECHNIQUES  RHICH  S I uN  i  F ICANTLY  REDUCED  THE  TIME 
required  to  perform  ANALYSES  as  COMPARED  To  work 
PERFORMED  UNDER  A  PRIOR  CONTRACT.  A  TOTAL  OF  286 
5  AMHLES  WERE  ANALYZED.  i'RIMARY  interest  #AS  IN  the 
ANALYSIS  of  all  FORMS  OF  CCS*  COSE,  2ns, 

2  N  a  t »  AND  other  11-vl  CoMPOuNuS.  extensive 
WuRk  I,  AS  PErFuRMEU  in  the  area  OF  SELECTIVE 
Ionization  OF  ATOMS  BY  THE  SPARK  SOURCE  MASS 
SPtCTROMETER.  STUDIES  WE«E  ILSO  MADE  COVERING  THE 
efflcts  of  resIoual  gases  in  rHt  source  of  the  mass 
SPECTROMETER  on  ANALYSES  FOR  0*  C,  in  *  and  h. 

automatic  exposurl  equipment,  multiple  sample 

HuloERS,  and  SPECIAL  SAMPLE  HOLDERS  AND  THEIR  VALUE 

with  relatiun  to  this  wjR*  is  discussed. 

(AUTHOR)  <U) 
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V hit  AnODIL  SYNTHESIS  OF  CDS  FILMS,  (U) 

HAH  6b  /p  mCNEILLm*  jlliam  igruss, 
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MONITOR:  Fa  A65-18 

UNCLASSIFIED  REPORT 

availability:  pub.  in  jnl,  of  the  electrochemical 

SOCIETY,  V 1 1 2  N  7  P7l3-7l5  JUL  6S. 

SUPPLEMENTARY  note:  revision  of  REPORT  dated  17  DEC 

6  H  • 

descriptors:  (•semiconducting  films,  cadmium 

sulfidesi,  (•cadmium  sulfides,  synthesis), 
cadmium  compounds,  barrier  coatings,  films, 

UlELECTRIC  PROPERTIES,  X-RaY  DIFFRACTION  ANALYSIS, 

ANODES ( ELECTROLYT 1C  CELL),  AnOdIC  COATINGS. 

thickness,  interferometers,  sodium  compounds, 

SULFIDES,  CADMIUM  ALLOYS,  ETHANOuS  (U) 

identifiers:  sodium  sulfides  <u) 

CD  IS  SHOKN  To  eEHAVE  AS  a  TYPICAL  'VALVE  anode*  in 
solutions  OF  NA2S.9H20  IN  ETHANdL  AND  BECOMES 

COVERED  WITH  A  FILM  WHICH  AcTS  AS  AN  ELECTRICAL 
BARRIER,  EXHlblTS  INTERFERENCE  COLORS,  INCREASES  IN 

thickness  as  voltage  is  increased,  and  gives  rise  to 
sparking  m  t  voltages  i N  excess  OF  iso  V, 
vdltage-timl  curves,  riL«  thickness  and  electrical 

RESI STANCE  ,  and  X-RAY  DIFFRACTIdN  ANALYSES  showing 
The  Films  TO  BE  CDS  ARE  PRESENTED.  (AUTHOR)  (U) 
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SEMICONDUCTING  COMPOUNDS!  <u> 
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descriptors:  i*semiconducTurs*  crystal  lattices)* 
(•InFRaRlD  SPECTROSCOPY*  St.-iiCuN.'UCTORS)  , 

ABSORPTION  SPECTRUM,  DIElECThIC  PROPERTIES* 

CRYSTAL  LATTICE  ufFEcTS*  b  A  N  u  THEORY  OF  SOLJOS, 

BRILLUUIN  ZONES,  GREEN'S  FUNCTION,  ZINC  COMPOUNDS, 
CADMIUM  compounds,  zinc  sulfides,  cadmium 
SULFIDES,  cadmium  SElENJuES,  OxIuES,  SULFIDES, 

SELENIDES,  TELLLRIUEb,  IMPURiTiESc.  PhONONSr 

FRANCE  (U) 

identifiers:  *LAmct  vibrations,  raman  spectra, 

ZINC  OaIDE,  CADMIUM  TElLURIOE  ,  ZINC  SElENJDE, 

ZINC  TLLLURIDE  <U> 

Parallel  to  the  experimental  in^estjgat ions, 

THEURtTICAL  STUDIES  HaVE  SEEN  DEVELOPED  AND  THE 
DISPERSION  RtLATlUNs  CALCULATED  FOR  SQMt  OF  THE  II- 
VI  SEMICONDUCTORS  COMPOUNDS*  THE  PRESENCE  OF 
FuRtlCjN  ATOMS  LLAUS  TO  LOCALIZED  OR  RE5UNANTS  MODES 
op  v  2  a  R  A  T 1 0  n  ,  WHICH  HAVE  BEEN  EXPER I M^nT aLl Y  STUDIED 
IN  MANY  :|-YI  SEMICONDUCTORS  COMPOUNDS, 

( author )  <  u ) 
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BAND  MODELS  FOR  COB1C  ZNS,  ZNSE,  CDSi  AND 

CDSc.  ( U ) 

Dt SCRIPT J  V  E  note:  TECHNICAL  kept,, 

6b  5  HP  STUKtL.D,  J,  IEUW£Ma,R. 
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REPT.  NO,  lMSO-9-87-68-3 
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unclassified  report 


descriptors;  (-semiconductors  ,  band  theory  of 
jOliosj,  zinc  sulfides,  cadmium  sulfides, 

CADMIUM  SELENIDES,  ZINC  COMPOUNDS,  SELEnIDES, 

CRYSTAL  STRUCTURE,  PlRTUKBaT ion  theory, 

SPECTROSCOPY,  THtSES 
IUENTIFIERSJ  ZINC  SElENIuE 

FIRST-PRINCIPLES  OPrt  ENERGY  band  CALCULATIONS 
Have  bEEM  CARRIED  OUT  FOR  CUBJC  ZNS,  ZNSE* 

CDS,  and  cose  using  A  non. RELATIVISTIC 
formalism  and  slater's  free-electron  exchange 

APPROXIMATION,  THE  CALCULATIONS  (HERE  FIRST  CARRIED 
OUT  !N  i E RMS  OF  A  PHYSICALLY  REALISTIC  TRIAL  CRYSTAL 

Potential,  and  then  iterated  to  obtain  a  self- 
consistent  solution,  in  spite  of  the  simplified 
treatment  of  exchange  effects,  and  the  neglect  of 
Relativistic  and  correlation  effects*  the  first- 

PRINCIPLES  SOLUTIONS  ARE  IN  QUALITATIVE  AND  SEMl- 
QUanTiTaTIVE  agreement  with  EXPERIMENT  in  all  cases, 

IT  IS  SHOWN  BRIEFLY  HO*  IMPROVED  SOLUTIONS  CAN  BE 

obtaineo  by  introducing  small,  carefully  chosen 
empirical  corrections,  the  ADEQUACY  of  various 
energy  band  mqoels  „ as  tested  by  calculating  THE 
OPTICAL  SPECTRUM  (ACTUALLY  EPSILON  SUB  2)  AND 
COMPARING  THIS  *ITH  THE  EXPERIMENTAL  SPECTRUM, 

(AUTHOR)  (U) 
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unclassified  report 

availability:  pub.  in  jnl.  uf  applied  physics, 

V  J  B  M3  Ps  1  77-5182  DEC  67. 

5UPpLtMtNTAKY  NOTE:  KEVlSluN  OF  REPORT  DATED  10  JUL 

6/. 

OLSCRIPTORS:  ( .CADMIUM  SuLflOES.  ELECTRIC  FjELDS), 

I  »PHuToElECTR  I  C  NATEtt  I  ALa  t  CaDMIUM  SULF  IDE^I  . 
('•EutCTROOPTlCS.  CADMIUM  SuLFIOES), 

SEM l CONDUCT  OKS  ,  SINGLE  CRYSTALS.  COHERENT 

Rauiatjon,  piezocllctric  Crystals,  electric 

CURRtNTS,  NORWAY 

IDENTIFIERS;  PIEZOELECTRIC  StM ICuNDUCTORS , 
ACUUSTOELECTHIC  effect,  current  saturation 

The  INTERNAL  ELtCTRIC  FIELD  DISTRIBUTION  Has  BEEN 

measured  in  photoconducting  cos  single  crystals 

USING  The  LINEAR  ELECTRO-OPTlC  tFFECT.  THE 
experimental  results  shua  a  nearly  homogeneous  field 
distribution  in  the  crystals  for  applied  fields  below 

The  threshold  fur  ACOUSTO-ElEcTRIC  OSCILLATIONS. 

WnluE  a  HIGH  field  REGION  WaS  CREATED  NEAn  THE  ANODE 

for  fields  above  the  threshold  fielu-  the 

RtPROuUC  Ib  IL  I  TY  FROM  SAMPLE  TO  SAMPLE  nAS  RAThER 
POOR.  The  LINEAR  ELECTRO-OPTIC  CONSTANT  WAS 
calculated  from  the  experimental  results:  ik« 

SOB  (113)  •  R •  SUb  (333))  ■  2.7  X  JO  TO  THE  - 

1 2  T  h  POWER  H/V  AT  ThE  OPTICAL  *aVELEN&Th  6328  A» 

I  AUTHOR )  ( U) 
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Research  un  the  mechanism  of  the  photovoltaic  effect 
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CELLS*  (U) 
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DIFFUSION,  COPPER,  COPPER  COMPOUNDS,  VACUUM 
APPARATUS,  FILMS,  LABORATORY  EQUIPMENT,  VOLTAGE  (U) 

IDENTIFIERS:  copper  SULFIDE,  PHOTOVOLTAIC 
effect  <u> 

emphasis  in  this  report  iaas  placed  on  the  planning 
and  initiation  of  several  experiments  designed  to 

LEAD  TO  AN  UNDERSTANDING  OF  THE  PrOTOVOlTAIC 
MECHANISM  OPERATIVE  IN  CDS  SOLAR  cells  KHIck  HAVE 
Been  DEVELOPED  in  This  LABORATORY,  EXPERIMENTS 
INCLUDE  MEASUREMENTS  OF  THE  DIFFUSION  AND  SOLUBILITY 
OF  COPPER  IN  CDS  CRYSTALS,  AND  A  MEASUREMENT  OF 
the  thickness  of  the  cU2S  layer  in  typical  solar 
CELLS.  ALSO  MENTIONED  IS  *ORK  ON  THE  CONSTRUCTION 
of  a  vacuum  Evaporation  ststem  and  the  development  of 
OHMIC  CONTACTS  TO  CDS  CRYSTALS,  BOTH  OF  AHJCH  ARE 
ESSENTIAL  to  THIS  RtSEAKCH  PROGRAM,  (AUThOR)  (U» 
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VACUUM  apparatus,  refractive  INDEX,  ABSORPTION 
SPtCTRuM,  COPPER  COMPOUNDS,  SULFIDES,  DIFFUSION, 

VAPOR  PLAT  1  Nli 

IDENTIFIERS:  COPPER  SULFIDES.  •PHOTOVOLTAIC 

effect 

the  emphasis  during  the  third  quarter  was 
placed  on  a  continuation  of  experiments  necessary  To 
the  understanding  of  the  thin  film  cos  solar 

CtLL.  INCLUuEU  WERE  DIFFUSION  AND  SULUalLlTY 
MEASUREMENTS  of  CUPPER  in  CDS ,  PERFECTION  OF  A 
NtW  VACUUM  EVAPORATION  SYSTtM,  AND  MEASUREMENTS  OF 
ThE  INDEX  OF  REFRACTION  AND  ABSORPTION  COEFFICIENTS 
OP  EVAPORATED  THIN  C  U  25  FILMS  AS  A  FUNCTION  OF 

wavelength,  iauthurj  «u» 
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descriptors:  UCAOMlUM  SULFIoES.  -semiconducting 

FILMS),  (  *50LAR  CELLS.  CADMIUM  SULFIDES), 
CARRIEhSISEMICONUUCTOHS) ,  DIFFUSION,  COPP£R, 

COpPtR  COMPOUNDS,  SUlFiDES,  VACUUM  APPARATUS, 
films,  voltage,  efficiency  ;u> 

IDENTIFIERS:  GUAnTUM  efficiency,  copper  sulfide, 
PHOTOVOLTAIC  effect  <u> 

thu  hepoht  gives  a  Tentative  explanation  of  the 
mechanism  responsible  for  the  photovoltaic  effect  in 
the  thin-film  cos  cells,  and  a  discussion  of 
CRITICAL  EXPERIMENTS  WHICH  nlGHT  BE  PERFORMED  TU  TEST 
This  model.  AlSU  REPORTtD  is  ThE  CONTINUATION  of 
The  work  on  the  diffusion  of  copper  into  cos 

SINGLE  CRYSTALS,  ANy  THIS  HAS  BEEN  EXTENDED  TO 

include  oiffusiun  of  cu  In  the  cos  solar  cells. 

A  NEW  VACUUM  EVAPORATION  SYSTEM  FOR  THE  PROJECT  HAS 

been  installed  and  is  now  operational,  (author)  <u> 
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DEVICES!,  (•PIEZOELECTRIC  CRYSTALS,  ULTRASONIC 
RADIATION)'  SEM:COnDUCT;.n|G  FILMS,  CAOMjUM 
SULFIOcS,  ZINC  COMPOUNDS,  OXIDES,  PIEZOELECTRIC 
transducers ,  performance, engineering)  <uj 

IDENTIFIERS:  PlEZOtLECVRlC  SEMICONDUCTORS, 

tLECTRuN  PhOuDn  INTEnACT 10ns ,  ACOUSTOELECTRIC 

effect ,  zinc  oxide,  (Raveling  wave  amplification' 

CON  1  I NUOOS  RADIATION  (U) 

the  Report  describes  efforts  to  determine  the 
feasibility  of  continuous  wave  devices  and  to 
demonstrate  the  capability  for  performing  active 
electronic  functiuns  us(N„  electroacoustic  phenomena 
In  lo«,  noise,  pu.<eR  and  Radio  frequency  amplifiers 

WjTnlN  THE  FREQUENCY  RANGE  I  MHZ  TO  10QO  MHZ, 

(AUTHOR)  (U) 
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descriptors:  <*chystal  Growth.  'CADMIUM 
COMPOUNDS!,  I *SEM 1 CONOoC TORS »  CRYSTAL  GROWTH), 

CADMIUM  sulfides,  cadmium  selenides,  /INC 
COMPOUNDS,  TELLURIOES,  SUBLIMATION,  PURIFICATION, 
SINTERING,  CRYSTAL  LATTICE  DEFECTS,  MICROSCOPY, 
PHOTOCONDUCTIVITY,  DIFFUSION, 

PRUGR AMM I NG I  COMPUTERS J  ,  PHASE  DIAGRAMS  (U) 

identifiers:  zinc  telluRides  iui 

THJi  RESEARCH  PROGRAM  Has  BEEN  DIRECTED  TOWARD 

improving  the  quality  op  vapor-groan  cos, 

Cose •  and  znte  crystals  from  thl  standpoint 
of  both  foreign  impurities  and  intrinsic  structural 
defects,  measurable  improvements  in  purity  of  the 
final  crystals  have  been  o  b  t  a i n  t  d  by  SPECIFIC 
PURIFICATION  steps,  consisting  OF  a  SINTERING 
PROCEDURE  and  OnE  Oh  MORE  FRACTIONAL  VACUUM 
SUBLIMATIONS,  APPlIEO  to  available  semkonductoh- 
&RAOE  MATERIAL.  CRYSTAL  QUALITY  AS  RELAYED  TO 
INTRINSIC  defects  HAS  been  IMPROVED,  BOTH  DURING 
crystal  growth  anu  treatment  after  growth,  through  a 
better  understanding  of  phase  equilibria  and  point- 
DEFl'CT  EQUILIBRIA  and  TriEjR  RELATIONSHIPS*  A 
COMPUTER  PROGRAM  HAS  BEEN  StT  UP  AND  SPECIFIC 
CALCULATIONS  WERE  MADE  FOR  ZNTE  o  EVJ0ENCE  FROM 
DIFFUSION  EXPERIMENTS  ANO  FROM  THE  EXAMINATION  OF  The 
VOIU-PRECIPITaYjON  PHENOMtNON  IN  ZNTE  HAS  ShOKKN 

that  zn  vacancies  ake  the  significant  intrinsic 
point  oefects  in  this  material,  evaluation  op 
CRYSTAL  QUALITY  HAS  PRIMARILY  been  placed  on 

microscopic  observations  and  electrical  measurements 

such  AS  PHOTOCONDUCTIVITY,  T HER M ALL Y -S T l MUL AT ED 
CURRENTS,  ANO  CdRHENT  OSCILLATIONS.  (U) 
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D  L  S  c  R I P  T  *  i  :  •  :  ( .SEMICONDUCTORS ,  ‘CRYSTAL  GROWTH), 

(  *  L.  a  D  M  1  U  M  COMPOUNDS,  SEMICONDUCTORS),  (*ZINC 
COMPOUNDS,  SEMICONDUCTORS),  SINGLE  CRYSTALS, 
PURIFICATION,  SUBLIMATION,  DIFFUSION,  GELSi 
doping,  IMPURITIES,  mass  spectroscopy,  atomic 

SPEC  r  ROScOP  Y  ,  C  A  D  M  i  U  M  SULFlDtS,  LADMIUm  SEl-ENIDES, 

ZInc  sulfides,  cadmium  iu> 

identifiers:  Zinc  SEcEnIdE,  zinc  TELlURIdE* 
cadmium  TElLURiDES,  EMISSION  spectroscopy,  MIXED 
CRYSTALS  (U ) 

A  PROCESS  FUR  The  PURIFICATION  OF  CADMIUM  metal  by 
MULTIPLE  IREATMtNT  STEPS  IS  DESCRIBED.  IMPURITIES 
In  CADMIUM,  AS  DETERMINED  BY  EMISSION  SPECTROGRAPH  I C  , 

M  a  S  3  sPECTRUGHAPHIC  ,  AND  aTL'MjC  ABSORPTION  are  GIVEN 
IN  1ABUCAR  FORM,  THE  PREPARATION  OF  VARIOUS  PORE 

semiconductor  materials  of  the  group  ii-vi 
COMPOUND  type  is  0ISCUS5EU  AND  TABLES  OF  ANALYTICAL 

o * t a  for  each  are  included,  the  level  of  impurity 
concentration  in  synthesized  cadmium  Sulfide  was 
significantly  lowered,  less  than  i  part  per 

MILLION  (ATOMIC)  TOTAL  IMPURITIES  WAS  FOUND  BY 

The  mass  splctrograph  in  two  batches  of  cos. 

the  growth  of  crystals  of  pure  li-vi  compounds 

and  mixtures  of  compounds  from  the  melt  is  reported. 

I N  C  l  U  u  £  0  ARE  DATA  CONCERNING  DOPING  OF  M£LT  GROWN 

Crystals  >. i th  various  Elemental  dopants,  and,  in  the 
CaSl  of  some  compound  SEMICONDUCTORS,  the  maximum 
DOPING  LEVELS  POSSIBLE  dY  THIS  METHOD.  ThE  RESULTS 
OF  VAPOR  PHASE  CRYSTAL  GROWTH  OF  CDS  AND  ZNS, 

ARE  GIVEN,  PRELIMINARY  EXPERIMENTS  „  l  T  H 
HYUKUTHERMAc  ano  gel  diffusion  crystal  growth  are 

RtPORTEO.  (AUTHOR)  (0) 
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I 
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MONITOR:  AFOSR  66-2659 

UNCLASSIFIED  report 

availability:  pub.  in  electronics  letters,  V4 

N 1 6  t  V  AUG  60. 

DtSLRlPTOKS;  (-CADMIUM  SULFIDES.  ‘FIELD  EMISSION!, 
(•SEMICONDUCTING  FILMS,  FIELD  EMISSION),  SILICON 

compounds,  oxioes,  silicon  coatings,  photoelectric 
effect,  gas  lasers,  light  pulses,  great 

BRITAIN  (U) 

IDENTIFIERS!  SILICON  MONOXIDE  (UJ 

thin-film  sandwich  uevicEs  of  CdS-sjo-metal 
have  been  made,  they  have  current/ voltage 
BEHAVIOUR  characteristics  OF  FIELD  EMISSION  from 
SEMICONDUCTORS,  with  reverse  bias,  the  current  is 

VERY  MUCH  SMALLER,  THE  F 1 ELO-tM l SS l ON  CUR«EnT  JS 
GKEaTlY  ENHANCED  by  ILLUMINATING  THE  DEVICE  with  2,41 

and  2.54  ev  photons  (from  an  a«gon-ion  laser). 

UNDER  PULSED  LASER  tXCJTATIUN  (PULSE  DURATION  1 
MICROSECOND)  the  ENHANCED  EMISSION  PERSISTED  FOR 
MORE  than  20MS.  THESE  EXPERIMENTS  ARE  ANALOGOUS  TO 
soMt  previous  work  un  vacuum  field  emission,  a 
possible  mechanism  for  the  enhanced  emission  is 

DISCUSSED.  (Author)  (U) 
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UNCLASSIFIED  REPORT 

availability:  pub.  in  proceedings  of  the 
INTERNATIONAL  conference  UN  LUMINESCENCE,  PI  13*123 
1  V  6  6  . 

DESCYIPTQKS:  (•SEMICONDUCTORS,  *LUMINESCENCE )  , 

(•BAND  THEORY  oF  SOLIDS.  LUMINESCENCE), 

(•CRYSTAL  LATTICc.  DEFECTS,  LUMINESCENCE), 

MOLLwUlAK  ENERGY  LEVtLS,  CRYSTALS,  CRYSTAL 
LATTICES,  INORGANIC  COMPOUNDS,  CONDUCTIVITY,  COLOR 

centers,  wave  functions,  semiconductors,  cadmium 

SULFIDES,  ilNC  SuLFluES.  ChRuMlUM,  MANGANESE, 

POTASSIUM  COMPOUNDS,  CHLORIDES,  DOPING  |U) 

IDENTIFIERS:  CRYSTAL  FIELD  ThEO«Y ,  POTaSSIOm 

chloride,  donor  acceptor  pairs,  doped  crystals  iu) 

The  report  discusses  the  electronic  energy  levels 
AND  RADIATIVE  TRANSITIONS  of  POINT  and  associated 
DEFECTS  IN  INORGANIC  LUMINESCENT  CRYSTALS*  there 
are  SOME  uOjTE  GENERAL  THEORETICAL  PROBLEMS  REGARDING 
t h t  electronic  states  of  luminescent  centers, 
among  these  are;  <n  the  determination  of 
ENERGIES  of  localized  states  of  IMPERFECTIONS  with 
RtSPECT  Tu  the  band  STRUCTURE  OF  THE  CRYSTAL!  (2) 

The  wuESTIOn  of  DISCRETE  impurity  STATES  WITHJN  THE 
allowed  bands:  13)  the  possibility  of  ant  i  - 
STUKES*  LUMINESCENCE.  BASED  on  ADIABATIC  relaxation 
OF  EXCITED  DEFECTS  FROM  T J GHT-B I NQ I NG  TO  EFFECTIVE- 
Mass  STATES!  (M)  THl  INCLUSION  of  exchange  in  the 
ThEuRY  OF  DONOR--ACCEPTOR  PAIRS  (WHICH  WE«E 
PROPOSED  AS  LUMINtSCENT  CENTERS  ONLY  A  DECADE  AGO  )  ; 

(S)  THE  ANALYSIS  uF  ENERGY  TRANSFER  BETWEEN 
ASSOCIATED  AND  POINT  DEFECTS,  AND  WlTHJN  COMPLEX 
ASSOCIATE*!  0EFECTS5  AND  (6)  THE  CHARACTERISTICS 
OF  THE  STaTES  of  imperfection;,  in  inhomogeneous 
luminescent  crystals  (A  unique  class  of  matlrials 
OUST  BEGINNING  TO  Bt  I  N V E S T  i  G A TE D J ,  THESE  ARE 
some  of  the  theoretical  problems  which  shall  be 
CUNbIdErEU.  and  BECAUSE  Of  THElK  GENERALITY  and 
DIFFICULTY,  IN  A  PRtllMlNARY  ANy  50mETJME5 
SPECULATIVE  way.  (AuThORI  (U) 
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AVAILABILITY!  PUB.  IN  VARIOUS  UNLS, 

descriptors:  (•semiconductors.  *banq  Theory  of 
soliuSi.  photoelectric  effect.  Reflectivity, 

OPTICAL  PROPERTIES,  CRYSTAL  STRUCTURE.  METALLOIDS, 
SILICON  CARBIDES,  CAOMIUm  SULFIDES,  (.ALLIUM 
ARSENIDES,  ZINC  SULF10ES,  DIAMONDS,  SILICON, 
germanium,  tin  ( U ) 

identifiers:  electroreflectance,  amorphous 

SEMICONDUCTORS  (U> 

the  electronic  structure  and  rElateu  optical 
properties  of  over  so  Elemental  and  compound 
Semi  CONDUCTORS  WERE  INVESTIGATED.  THE  STUDIES  HAVE 
C  0  V  t  R  E  D  THE  DIAMOND-TYPE  CRY5TAlS{  CUBIC  Ard 

hexagonal  sic:  several  iu-v.  H-vj,  ano 

I  -  V I  I  COMPOUNDS i  A  NUMBER  OF  ll-IV  COMPOUNDS! 

AND  VARIOUS  l V  -  V  I  compounds;  among  OTheKS»  in 
most  cases  one  is  able  to  obtain  a  uualitatively 
Reliable  energy  bano  mouEl  by  carrying  out  a  first- 
principles  UPy,  (ORThOGONALIZED  plane  wave)  energy 
band  CALCULATION  USING  a  SJMPlE  BUT  PHYSICALLY 
REALISTIC  CRYSTAL  POTENTIAL,  with  SUCH  an  ENERGY 
BANl>  MODEL  IN  HAND.  ONE  IS  USUALLY  ABLE  TO  ACCOUNT 
Fur  A  WIDE  variety  OF  EXPERIMENTAL  INFORMATION,  a 
METHOD  FOR  OBTAINING  MORE  ACCURATE  ENERGY  band 
models  WAS  DEVELOPEo.  The  EMPIRJCAlLV-REFInEQ 
first-principles  method  has  been  used  with 
considerable  SUCCtSS  IN  A  wide  variety  of 
applications,  the  present  report  includes  the 
COMPLETE  TEXTS  of  SEVERAL  recent  SCIENTIFIC  PAPtRS 
which  adequately  discuss  anu  illustrate  the 
empirically-refined  first-principles  approach  to 
energy  bano  problems,  uuthuR)  iui 
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Illinois  univ  uhbana  coqruinateu  science  cab 

A  STUOT  Of  LLLC THuLuM | NL5CENT  CaOMJum  SULFIDE 

DIODES,  <U) 

Lite  6b  &  6  P  kASTnING,  JERkV  ALBERT  ; 

HtPT  •  NO.  K  -  *»  U  0 

CONTRACTS  U AABu7-6/-C-0  l  99 ,  0 A  A KU 2 -6 / - C -U & H 6 
UNCLASblFltO  REPORT 


DESCRIPTORS;  (•UIOUESISEMICON DOCTOR)  , 

ULEC TRoLUM I NEScENCE )  .  CAuMlUM  SULFIDES, 

TELLURIUM,  CKTOGlnICS,  EXCITATION,  I  UN  I Z AT  I  ON  , 

TUwNEL  iNLiltLECTRoNlCs)  , 

CARR IERS ISEM1 CONDUCTORS) 

identifiers;  hcterojonct j Ons 

the  purpose  of  this  thesis  is  To  present  an 
Experimental  description  of  a  number  of  TELLURIUM- 
CADMIUM  SULFIDE  HtTERoJONcTlON  devices  and  A  THEORY 

Tu  explain  their  mechanism  of  operation.  These 

DlVJCES  EXHIBIT  ELElTROlUM  I  NESCtNCE  WHEN  OPERATtD  AT 

Liouiu  nitruoen  temperatures,  liuuiu  emission  from 

A  P-N  JUNCTION  .(AS  FIRST  OBSERVED  BY  LOSStV,  IN 
I9ZJ,  IN  NATURALLY  occurring  junctions,  SINCE  THE 
EFFICIENCY  for  CONVbRSlON  Of  EttCTHIC  ENERGY  INTO 
LISrtT  WAS  VERY  L 0 A  ■  THESE  JUNCTIONS  Dip  NUT  SEEM  TO 
BE  UF  MUCH  IMPORTANCE  UimTjl  ThE  DISCOVERY  Of  THE  P-n 
JUNCTION  LASER  IN  1963*  THEREFORE,  rt  I T  H I N  THE  PAST 
SEVtHAL  YEARS,  TP.Rt  HAS  bEtN  CuNS  ]  l)ER  ABL^  INTEREST 
In  Thu  PHENOMENON  Of  P-N  JUNCTION  LUMINESCENCE  •‘HICH 

has  resulted  in  numerous  investigation  of  the 
properties  ANo  POTENTIAL  applications  of 

SEMICUNOOCTOR-DIOuE  LIGHT  SOURCtS.  FROM  an 

application  point  of  view,  the  fact  that  luminescent 
emission  is  such  a  basic  hay  of  efficiently 
Communicating  information  TU  THt  EYE  MaX£S  iT  A  TOOL 
WHOSE  UTILITY  EaTlNuS  Tu  PRACTICALLY  EVERT  AREA  OF 

technology,  (author)  <u) 
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DESCRIPTORS:  1 •StMiCONDUCTlNL  FtuHS,  •CADMIUM 

SULFIDES).  RlSiSTanCE(ELECtRICAL) ,  HALL 
tFFEcT  .  CRYOGENICS,  h  I  fiH-TtMPE R A T URE  RESEARCH  . 

FILMS 

Identifiers:  thIh  fums 

A  SYSTEM  ..AS  SET  UP  TO  STUDY  THE  RESISTIVITY  ANO 
HALL  MOBILITY  in  THIN  St  H I  C  UNQU  C  T  Of!  FILMS  AS  A 

function  uf  temperaiure.  for  vacuum  deposited 

CDS  FILMS  EXHIBITING  PHOTOLOM I N£SCEnC£ 

resistivity  data  werz  taken  for  the  Temperature  range 
From  77K  TO  ROOK,  RHIlE  TmE  HALL  MOBILITY  WAS 
MEASURED  BETWEEN  JOuK  and  rook,  a  plot  OF  The 
Resistivity  uaTa  showed  an  exponential  variation  with 
TEMPERATURES  FROM  2S0K  rO  ROOK,  from 

THEORETICAL  considerations,  it  was  inferred  that  THL 
donor  levels  WERE  not  DISCRETE  WITHIN  The  ENERGY 
BANdGaP.  no  SYSTEMATIC  variation  OF  The 
Resistivity  was  observed  at  temperature*  between 
77k  And  200k.  The  resistivities  of  the  SAMPLES 
VARIED  OVER  a  WIDE  RANGE  FRuM  1  OHM-CH  TO  10  TO  THE 
7 T H  POWER  OhM-CM  aT  BOOK.  THE  HALL  MOBILITY 
DATA  FOR  THE  CDS  FILMS  SHOWED  MOBILITIES  BETWEEN 
ONE  AnD  TWO  Su  CM/V-SEC,  AND  ALSO  A  CONSISTENT 

exponential  variation  with  temperature,  the 

MEAsUrEu  VALUES  OF  THE  mObILITT  AND  ITS  EXPONENTIAL 
BEHAVIOR  WERE  In  GOOD  AGREEMENT  WITH  REPORTED  VALUES 
FUR  COS  FILMS*  UuThORl  (U) 


(U) 

(U) 
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descriptors:  (*field  effect  iransistoRs, 

ANALYSIS).  (•CaRH1ERS(SEmIC0nDUCT0RS)» 

WUaNTUm  STATISTICS).  S£M  1  CONyUC  T  i  NO  FILMS,  M'ETaL 
FIlMS,  CaDMIOM  SOLFIoES,  CADHIuM  COMPOUNDS. 

SELENlOEa,  SILICON,  lESIUM,  nOalLlTY  (U) 

Identifiers:  metal  oxide  semiconductors, 

MOSF£T(M£TaL  oxue  semiconductor  field 
effect  transistors),  meTal  ox:u£  semiconductor 
field  lffect  transistors,  cadmium  seleniueS, 

FERMI -DIRAC  STATISTICS,  COMPUTER  ANALYSIS  (0) 

The  RE.SEAKCh  INvOLVfcD  THE  STUDY  OF  FIELD-EFFECT 
DEVICES*  THE  TWO  PRIMARY  AREAS  WERE !  (1) 

analysis  involving  The  important  silicon  metal-oxide- 
SEMICONOUCTOR  FIELO-EFFeCT  transistors  ImOSFET)  and 
12)  CONSIDERATION  of  novel  field-effect  DEVICES. 

SINCE  MOSFET'S  FREQUENTLY  are  USED  wITh 
DEGENERATE  CARR  l  £k  CONCENTRATIONS  IN  THE  CHANNEL, 

fermI-dirac  statistics.  Rather  than  maxwece- 
boltzmann  statistics,  are  appropriate  in  the 

analysis,  (author)  l  (U> 
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I 

REPT.  NO*  SCIENTlFlC-2 
CONTRACT:  AF-EOAH-UOl 6-66 

UNCLASSIFIED  REPORT 


descriptors:  < •s&micunducTinl  filhs,  phonons)i 
laumiUm  sulfides,  reflect i  v  i  rr ,  dispersion 
relations,  liuht  transmission,  interactions, 

FRANCE  IU) 

identifiers;  lattice  vibrations,  phonon  photon 
interactions  <u) 

the  normal  modes  uf  vibrations  in  a  perfect  crystal 
LATTICE  RESULT  I  Nli  into  net  ELECTRIC  dipole  moment 
WITh  tLECTRIC  VECTOR  PERPeNO I CUl AR  TO  THE  PROPaOATION 

vector  are  strongly  coupled  with  The  radiation  field* 
the  resulting  optical  absorption  is  very  sthong  at 

THE  FREQUENCIES  OF  THE  T*ANSV£RsE  OPTICAL  MOOES* 
direct  absorption  stuoies  can  therefore  be 
conoucted  only  on  Thin  films.  *e  examine  here  the 
particular  case  of  thin  Films  where  the  photon-phonon 
Interaction  can  be  treated  in  the  frame  of  the 
collision  theory  for  two  types  of  particles*  as  a 
tao-step  process;  first  The  STRONG  COUPLING  of  The 
Radiation  field  with  the  phonon  field  in  Terms  of 

PULARITONS  and  THE  CONSEQUENT  POLARITON  DECAY  AS  A 
SECOND  STtP.  THt  OPTICAL  ABSORPTION  AT  THE  NORMAL 
Hu 0 E  FREQUENCIES  IS  CALCULATED  IN  TERMS  OF  BAND  WIDTH 
RELATED  RESPECTIVELY  TO  The  POLARITON  LIFE  TIME.  TO 

the  phonon  life  time  and  to  the  elastic  diffusion  of 
photons,  iauthohi  <u> 
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descriptors :  (•slmiconquctinc.  films*  cadmium 

SULFIDES),  (*CaDMIOM  SuLFlOES,  INFRARED 

Radiation),  phonons,  reflectivity,  absorption, 

FRANCE 

IDENTIFIERS:  •LATTlCt  VIdRATlONS,  PHONON  PHOTON 

INTERACTIONS 

The  REFLECTIVITY  SPtCTRA  of  three  CoS  I  h  I N 
FILMS  (THICKNESS  a  u  ,086  AND  0*66  HICROmETEkS) 

OEPuS i TtD  ON  ALUMINIUM  HAVE  SEEN  DETERMINED  AT  ROOM 
TEMPlRATUrE*  the  MEASUREMENTS  RtRE  CARRIED  out  IN 
The  Spectral  range  FROM  180  To  7R0  C  H  c  •>  1  >  aT  AN 
INCIDENCE  of  MS  DtG,  FOr  LIGHT  POLARIZED  *ITH  THE 
ELtCTRlC  FIELD  IN  ThE  PlANE  OF  INCIDENCE.  A  SMALL 

adsorption  peak  is  observed  near  omega  sub  to  for 
the  thicker  samples,  and  a  much  stronger  absorption 
peak,  near  omega  sub  To  FOR  ALL  SAMPLES.  TH£ 

Results  are  analysed  in  terms  of  The  theory  of 
Fuchs  and  kliewer,  the  frequencies  of  the 

PEAKS  AND  The  PART’AL  6'lOTHS  ASSOCIATED  NlTH  THE 
VIRTUAL  modes  ARE  IN  VERY  GOOD  AGREEMENT  »JTh  THE 
theory,  it  is  also  found  that  the  anharmonic  iridth 
OK  The  peaks  is  much  LARGER  Than  in  cos  single 

CRYSTALS,  (AUTHOR)  <UI 
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•SEMICONDUCTORS).  ALTERNATING  CURRENT,  CADMIUM 
SULFIDES,  INDIUM  ANT1M0N10ES  (U) 

results  are  presented  fur  experiments  in  rhicm 
CIRCUIT-CONTROLLED  MODES  UF  ACOOSTOELECTRIC  CURRENT 

oscillations  aere  obtained  in  piezoelectric 

SEMICONDUCTORS*  THE  REACTIVE  CIRCUITS  USEO  ALLOWED 
A  A  :  1  TUNING  range  FROM  a  single  SPECIMEN*  THt 

possible  realisation  of  bulk  device  k *f.  generators 
giving  large  PEAK  Pur£R!»  in  The  REGION  OF  1  MHZ  IS 
DISCUSSED.  (AUTHOR)  (U) 
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(•aircraft  engines,  maintenance),  scheduling, 
naval  OPERATIONS,  PREDICTIONS.  MANAGEMENT 
planning  (0) 

identifiers;  forecasting  <u) 

The  REPORT  PRQPOStS  systems  To  improve  the 
planning,  scheduling,  and  management  of  the  overhaul 
and  Repair  uf  navy  aircraft  and  aircraft  engines, 
general  inscriptions  of  these  systems  are  provided 

AS  MANAGEMENT  OVERVIEWS  FOR  ThE  NAVAL  AIR 
SYSTEMS  command  EXECUTIVE  LEVEL.  AN  APPENDIX 
IS  PROVIDED  WHICH  (1)  DESCRIBES  IN  GENERAL  terms 

the  overall  process  by  «mich  THt  overhaul  and  repair 
of  aircraft  and  engines  are  planned  and  scheduled  and 
<2i  indicates  those  particular  processes  which 
are  addressed  by  the  report,  (author)  ( u i 
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SEMICONDUCTORS,  cryogenics,  PHONONS, 
txci  TATION 

IDENTIFIERS!  EMISSION  SPECTRA 

IT  IS  SHOWN  THAT  THERE  ARt  Flv£  CLEARLY  DEFINED 
SERIES  OF  EDGE  EMISSION  BANDS  IN  PURE  CAOHJUM  50LF1DE 
CRYSTALS.  These  SERIES  have  ThEIR  zero  PHONON 
PEAKS  AT  alZB,  S190,  5163,  &17*,  AND  5239  A  AT  R.2 
OEGwEtS  K,  THE  TEMPtRATuRE  DEPENDENCE  OF  THE 
PEAK  wAVELENOTHa  AND  INTENSITIES  OF  THESE  SERIES  IS 
DISCUSSED  AnD  a  BAND  mOoEl  PRESENTED*  (AUTHOR)  (U) 
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cakr i ehs  i  SfcM  i  conductors n »  sllenides,  phonons, 
EXCITATION,  line  spectrum 
identifiers;  excitons 

oscillatiuns  periodic  in  an  energy  equal  to  lo 
PhOhOn  have  been  observed  in  THt  EXCITaTiOn  SPECTRUM 
For  The  BOUND  EXCITON  COMPLEXES  in  2NSE  and 
Co5,  THE  DATA  IS  INTERPRETED  in  terms  of 
DIRECT  PHONON-AaSlSTED  generation  of  the  found 
EXCITON  COMPLEXES.  (AUTHOR)  <U) 
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•PhOTOCONDuCTIV I T Y ) ,  CARRIERS (SEMICONDUCTORS) , 
oscillation,  phonons,  alternating  current  c u i 

The  PfiOTOKESPONsE  OF  COS  TO  CHOPPED  LIGHT  SHOOS 
A  PHASE  DELAY  NHICH  OSCILLATES  *ITh  PHOTON  ENERGY, 

The  period  of  oscillation  corresponds  to  The  energy 
OF  an  LO-PHONON.  THE  PHOTocURREnT  CAN  be 
SEPaRaTEO  INTO  T60  DISTINCT  COMPONENTS:  ONE 
OSCILlATORYI  and  the  other  N0N-0SC ILLATORY,  THEIR 

origins  are  described  in  terms  of  lifetime  variations 

and  TKAPPING.  EXPERIMENTS  ARE  REPORTED  OVER  ThE 
tempehaTuhe  Range  Of  20k  to  5sk,  (author)  (U) 
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DlSCR 1 p  TONS  5  <*sular  cells,  films), 

PHOTOELECTRIC  EFFECT,  SEEBECX  EFFECT,  SILICON, 
semiconductors,  band  theory  of  solidsi  cadmium 
sulfides,  deposition 
identifiers;  thin  films 

solar  energy  conversion  by  the  use  of  thjn  films  in 
photovoltaic  and  thermoelectric  devices  is  discussed, 
experimental  »ohk  is  presented  un  the  fabrication 
OF  A  THIN  FILM  cadmium  SUlFIDE  CELL  *HICH  UTIlUES 
the  photovoltaic  effect,  a  theoretical 
investigation  is  made  of  the  temperature  differences 
Obtainable  in  space  by  using  thin,  light-weight 
plastic  sheets,  ano  the  use  of  such  plastics  for 
THERMOELECTRIC  generators  is  discussed. 

Temperature  differences  of  several  hundred 
CENTRIGHAUE  OEGREtS  CAN  Be  OBTAINED*  (AUTHOR)  (U) 
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SUPPLEMENTARY  NqTEJ  PREPARED  In  COOPERATION  AITH 
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descriptors:  (^crystal  structure,  proton 

SCATTERING),  PROTON  bOMSAROMENT »  SEMICONDUCTORS, 

METal  FILMS,  COBALT,  ZlNC,  MAGNESIUM,  COPPER 
ALLOYS,  GERMANIUM  ALLOYS,  CAOM||UM  SulFIOES, 

CADMIUM  SELENIOES  (U) 

Identifiers:  Proton  BLOCKING  patterns,  hexagonal 

CLOSE  PACKtD  LATTICES  (U) 

F 1 Lrt-RECOKDED  LOW-EMERGY  PROTON  BLOCKING  PATTERNS 
FUR  HOP  AND  AURTZITt  CRYSTALS  ARE  REPORTED.  THE 
SEQUENCE  OF  RELATIVE  LINE  INTENSITIES 
(CORRESPONDING  TO  PLANAR  BLOCKING)  OF  COMMON  HCP 
METALS  IS  COMPARED  AlTH  THOSE  OF  THE  AURTZlTE 
SEMICONDUCTORS  COS  AND  COSE.  THE  RESULTS 
SHOA  THAT  THE  SEQUENCE  IS  CHARACTERISTIC  Of 
STRUCTURE,  FOR  CLOSELY  SIMILAR  STRUCTURES,  SUCH  AS 

those  of  cos  and  cose,  differences  of  line 
intensity  attributable  to  the  DIFFERENCE  IN  ATOMIC 

NUMBER  OF  THE  SCATTERING  CENTER5  MAY  ALSO  BE  SEEN. 
(AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTt.  SEE  ALSO  VOLUME  2.  AD-B53  OOU. 

descriptors:  (•semiconductors.  •uopinGj, 

(•SEMICONDUCTING  FILMS.  UOPING). 

(•BIBLIOGRAPHIES  .  SEMICONDUCTORS)!  BAND  THEORY 
UF  SOLIOS,  CRYSTAL  LATTICE  DEFECTS, 
CAKRIERS(SEMICONJUCTORS) ,  crystal  growth, 
luminescence,  substrates,  IMPURITIES,  CADMIUM 
COMPOUNDS,  GALLIUM  COMPOUNDS,  lead  COMPOUNDS,  zinc 
COMPOUNDS,  ANTIMONY  ALLOYS,  INOlUM  ALLOYS, 

ARSENIDES,  SULFIDES,  TELlURIdES.  germanium. 

SILICON.  INDEXES  (U> 

IDENTIFIERS:  SEMICONDUCTOR  JUNCTIONS,  METaL  OXIDE 

SEMICONDUCTORS,  ION  IMPLaNTaTIuN  ( U  > 

This  IS  VOLUME  I  OF  A  T..0-VOCUME  SET  On 
Duping  OF  SEMICONDUCTORS  and  SEMICONDUCTING 
films,  which  has  b e t n  prepared  from  the  ddc 
collection  from  January  i?63  to  February  1969, 
and  IT  CONTAINS  I U  7  UNCLASSIFIED  AND  UNLIMITED 

References,  individual  entries  are  arranged  by 

AO  NUMBER.  COMPUTER  GENERATED  INDEXES  OF 
CORPORATE  AUTHOR-MONITORiNG  A&EnCY, 
personal  author.  ANU  TITLE  ARE  PROVIDED. 

VOLUME  II,  A  D  *•  8  3  3  OUO,  ,.HJCM  SUPPLEMENTS  THIS 

volume,  is  a  cumulative  volume*  it  includes  all 

The  RtFERENCE5  FROM  VOLUME  J,  AS  WELL  AS  THL  16R 
UnCLASSIFJEU  and  LIMITED  DISTRIBUTION  ENTRIES. 

(AUTHOR)  (U) 


290 


UNCLASSIFIED 


/ZZZHT 


UNCLASS 1 F IEO 


OOv.  REPORT  BIB 

AU-6B8  V03 

DtLAWA«E  ON  1 V  N 

GROWTH  OF  SINGL 
Sulk  I oe • 

i)  tSL  H  I  P  T  I  V  E  note: 

JUn  Ay  9 
RCPT.  NO*  TR-32 

UNCLASS  IF 


LIOGHAPHI 

2U/Z 

t  A ARK  OEP 
t  CRYSTAL 

master* 

UP  V 

IED  kepoh 


search  CONTROL  no. 

T  OF  PHYSICS 
PLATELETS  OF  CADMIUM 

S  THESIS. 

AN  OEN  BERG (LOOEWl jk 

T 


/A22HT 


(U) 


DESCRIPTORS!  (•CADMIUM  SULFIDES.  SINGLE  CRYSTALS  > • 
(•SINGLE  CRYSTALS.  »lRYSTAl  gROATh), 

CRYSTALLIZATION,  SEMICONDUCTORS,  vapor  PLATING, 
TEMPERATURE,  HYOMOuEN  COMPOUNDS. 

MODELStSIMULATlONSI  ,  THESES  (U) 

identifiers:  chemical  vapor  deposition, 

PLATELETS  ID) 


SINGLE  CRYSTAL 
NERt  grown  «f  Y  E 
POWOcH  IN  A  GaS 
by  gRaO'JAL  COOL 
WnlCH  INFLUENCE 
VARIED  IN  gKDER 
Two  VARIABLES, 
SULFIoE  in  the 
GKADltNT  IN  TmE 

fur  further  inv 
been  OEVElOPEO 
the  supersatuka 
different  GROwT 
supersaturat I  ON 
the  results  of . 

EXPERIMtNTAL  RE 


platelets  of  cadmium  sulfide 
vaporation  of  pure  CADMIUM  sulfide 
stream  and  SUBSEQUENT  CRYSTALLISATION 
ING  OF  THE  VAPqR  PHaSE.  PaRaMETEMS 

the  rate  uf  growth  were  defined  and 
TO  OPTIMIZE  The  growth  PROCESS. 
the  concentration  of  hydrogen 
CARRIER  gas  aND  the  TEMPERATURE 
CRYSTALLIZATION  REGION,  were  selected 
ESTIGATIQN,  A  THEORETICAL  model  HAS 
**h i ch  makes  it  possible  to  calculate 
tion  in  the  gas  phase  for  the 
h  conditions  And  WHICH  relates  THIS 
with  the  habit  of  the  CRYSTALS. 

THE  MODEL  ARE  COMPARED  WITH  THE 

SULTS.  (AUTHOR)  (U) 
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desorption  of  oxygen  and  its  effects  on  the 

ELECTRICAL  PROPERTIES  Of  CDS  SINGLE  CRYSTAL 

platelets.  t  o  ) 

DESCRIPTIVE  note:  TECHNICAL  KEP'*. 

jUn  69  9uP  SCHUbEHT i RUDOLF  t 

REPT.  NO.  TR-JJ 

UNCLASSIFIED  REPORT 

supplementary  note:  sponsored  in  part  by  office  of 

naval  RESEARCH.  WASHINGTON,  y.  C.»  ANO 
DEPARTMENT  OK  THE  ARMY,  ABERDEEN  PROVING  GROUND. 

hd.  doctoral  Thesis. 

descriptors:  (•semiconductors,  sorption), 

(•CAUMlUM  SULFiOES,  ELECTRICAL  PROPERTIES),  BANO 
THcORY  OF  SOLlOS,  OXYGEN,  PHUTOCuNOUCT 1 V  I  TV  . 

SURFACE  PROPERTIES.  CARRIERS (SEMICONDUCTORS)  , 

SINGLE  CRYSTALS.  MOOELSISlMULATlONSl  . 

THESES  (0) 

IDENTIFIERS:  OtSORPTlON,  ELECTRON  TRAPS  (0) 

OXYgEN  EFFECTS  UN  CoS  SlN^Lt  CRYSTAL  PLATELETS 

ARE  SHOWN  TO  MANIFEST  ThEMSELVES  IN  SEVERAL  WAYS  AND 

allow  one  to  diviue  the  crystals  into  two  basic 
classes,  thermally  stimulated  oesorption  studies, 
with  a  sensitive  partial  pressure  analyzer  in  ultra 
high  vacuum,  show  that  there  are  several  Layers  of 
monatomic  oxygen  adsorbed  on  the  crystal  Surface  for 
the  assumption  that  the  Real  surface  equals  the 
geometrical  surface,  a  SENSITIZATION  ANO 
compensation  mouel  is  shorn  to  account  QUANTITATIVELY 
for  the  observed  changes  in  photoconductance  and 
rising  FERMI  level  uue  TO  OaYgEn  DESORPTION,  in 
This  case  sume  of  the  surface  states  WHICH  originally 
CONTAINED  adsorbed  OXYGEN  alt  AS  SENSITIZATION 
CENTERS  AFTER  The  OAYGEN  IS  desorbed.  WHEREAS  others 
act  as  charge  compensation  centers,  on  The  other 
HANu  a  model  ahicm  is  based  on  the  adsorbed  oxygen 
causing  fast  surface  recombination  is  shown  to  he 
incapable  of  accounting  for  the  rising  fermi  level* 
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PRINCETON  UN  1 V  N  J  UEPT  OF  lLECTRIcAL  ENGINEERING 

The  INFLUENCE  of  CHEMISORPTION  on  the  ELECTRONIC 
PROPERTIES  OF  TrllN  SEMICONDUCTORS;  OXYfitN 
chemisorption  on  THt  m-20)  surface  of  cos.  « u ) 

DESCRIPTIVE  note;  TECHNICAL  KEPT., 
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PETER  f 

REPT.  NO.  TR-2 

CONTRACT!  NOUOlR-67-A-OibI-OUlH 
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UNCLASSIFIED  REPORT 

supplementary  noTl;  doctoral  thesis. 

DESCRIPTORS:  (♦SEMICONDUCTORS.  •CHEMiSCRPTiON J  , 

(♦CAOMJUM  SULFlDtS,  ELECTRICAL  PROPERTIES).  SAND 
theory  OF  SOLIDS,  oxygen,  surface  PROPERTIES, 

ELECTRICAL  CONDUCTANCE,  THESES  (U) 

A  THEORETICAL  INVESTIGATION  OF  THE  EFFECT5  OF 

chemisorption  Surface  states  on  the  equilibrium 

CONDUCTIVITY  of  thin,  aide  ttANOuAP  SEMICONDUCTORS  IS 
PRESENTED.  CRITERIA  ARC  ESTABLISHED  For  the 
DETECTION  AND  CHARACTERIZATION  OF  CHEMISORPTION  bt 
electrical  measurements  On  the  ADSORBENT. 

MEASUREMENTS  *ITH  OAYGEN  (ACCEPTOR  ADSORBATE) 

On  COS  (N-fYPE  ADSORBENT)  CONFIRM  THE 

ESSENTIALS  OF  Th£  ThEORYI  (1)  THERE  IS 

LITTLE  OR  no  CHANGE  IN  the  ADSORBENT  CONDUCTIVITY 

unless  THt  ipressurl  dependent)  adsorbate  surface 
STATE  CONCENTRATION  EXCEEDS  the  adsorbent  bulk 
ELECTRON  DENSITY  per  unit  SURFACE  area,  and  THE  DEPTH 
OF  THE  SURFACE  STATE  BElO*  THE  CONDUCTION  BAND 
EXCEEDS  THE  SURFACE  POTENTIAL  NECESSARY  TO  COMPLETELY 

deplete  the  adsorbent  bulk,  (2)  satisfaction 
OF  THESE  CONDITIONS  PRODUCE  LARUE  CHANGES  IN  THE 
ELECTRICAL  PROPERTItS  OF  THE  AOSORBtNT  On 
CHEMISORPTION,  IN  BOTH  TH£  MAGNITUDE  OF  THE 

equilibrium  conductivity  and  in  its  activation 
ENERGY.  A  QUANTITATIVE  STUDY  OF  THESE  EFFECTS 

yields  THt  energy  level  of  the  adsorbate  and  THt 
pressure  uepenoent  surface  state  concentration. 
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CONDUCTANCE,  PhOnONS  (U> 

identifiers:  electron  nobility,  HOT  ELECTRONS, 

tLECTRUN  PHONON  INTERACTIONS,  HIGH  FIELD  DOMAINS, 
NEGATIVE  DIFFERENTIAL  CONDUCTIVITY  (U> 

The  HaLL  MOBILITY  OF  ELECTRONS  IN  COS 

PLATELETS  HAS  BEEN  MEASURfc.0  at  230  DEGREES  k  as  a 

FUNCTION  OF  The  ELECTRIC  FIELD  USING  STATIONARY 

cathode-adjacent  high-field  domains  in  the  range  of 

negative  DIFFERENTIAL  CONDUCTIVITY.  The  electron 

MOBILITY  IS  ObSERVEU  TO  BE  F I £L0- I NoEPenDENT  UP  TO  30 

Kv/CM.  ABOVE  30  KV/lM  JT  0ECREA5ES  LINEARLY 

WITH  THE  FIELD  FROM  ITS  LuW-F 1  ELD  VALUE  OF  ABOUT  620 

CM  SGUARED/V  SEC,  TO  ABOUT  300  CM  SWUARED/V  SEC 

AT  / U  KV/CM,  INDICATING  SCATTERING  OF  hOt  ELECTRONS 

WITH  OPTICAL  PHONONS.  (AUTHOR)  (U) 
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Delaware  univ  nenark  dept  of  physics 

CRITICAL  CONDITIONS  FOR  TRANSITIONS  BETWEEN 
STATIONARY  ANO  NON-STATJOnART  MIGH-FIELO  DOMAINS 
IN  SEmI-INSULATURS.  «  U I 

DESCRIPTIVE  note:  technical  hEPT., 

aEP  6b  UP  DOEHLER.G.  { 

RtPT.  NO.  TR-27 

contract:  NOnR-R J36 ( UO ) 

unclassified  report 

availability:  pub.  in  phYsica  status  soudi, 

V JO  P627-6J6  1968. 

DESCRIPTORS:  ( •SEMICONDUCTORS  I  electrical 

CONDUCTANCE)  ,  I  •(.  ARR  1  ERS  (  St  M  1  C  ONuU  C  T  OR  S  )  , 

TRANSPORT  PROPERTIES)!  BaNO  THEORY  OF  SOLIOSi 
RECOMBINATION  REACTIONS!  PERTURBATION  THEORY. 

ELECTRIC  FIELDS.  CADMIUM  SULFIDES.  GERMANIUM, 

STABILITY  IUI 

identifiers:  high  FIELD  DOMAINS.  CARRIER 
RECOMBINATION.  NEGATIVE  DIFFERENTIAL  CONDUCTIVITY  (U) 

an  analysis  op  a  fluctuation  in  the  neighborhood  of 
SINGULAR  points  OF  THE  POISSON  ANO  TRANSPORT 
EQUATIONS  FOR  A  SE M  I - I N S UL A T OR  WITH  NEGATIVE 
DIFFERENTIAL  CONDUCTIVITY  due  To  FIELD  ENHANCED 
Recombination  yields  a  criterion  for  The  transitions  • 

BETWEEN  STATIONARY  ANO  NON-ST A T  I  ONAR Y  HlGH-FIELO 

domains,  critical  voltages  (Domain  lengths) 

AND  CURRENT  OSClLUATlON  FREQUENCIES  ARE  GIVEN  FOR 
DIFFERENT  SATURATION  currents  and  agree  well  with 
EXPERIMENTAL  RESULTS  REPORTED  for  F  IELD-«OeNCHED 
CoS.  IT  HAS  been  shu.yn  that.  WITH  INCREASING 
applied  VOLTAGE.  ALTERNATING  REG l ME 5  OF  STATIONARY 
And  NON-STATiGNARY  SOLUTIONS  EXIST  for  the  model 
DISCUSSEO,  IN  AGREEMENT  WITH  RECENTLY  REPORTED 
EXPERIMENTAL  INDICATIONS.  (AUTHOR)  I U ) 


295 


unclassified 


/llz»T 


UNCLASSIFIED 

j 

DDL  REPORT  BIBLIOGRAPHY  search  CONTNOL  NO.  /ZZZHT 

AU»6fiv  U 6 1)  20/12 

OELAAARfc  UN  1 V  NEWARK  OEPT  OF  PHYSICS 

StMlCONOUCTl VJTY  OF  COS  AS  A  FUNCTION  OF  S-VAPOR 
PKESSURE  Li U H  1 N 0  HEAT  TREATHk.NI  BETWEEN  SOU  DEGREES 
AND  7  U  0  DEGREES  C.  (U) 

DESCRIPTIVE  NOTES  TECHNICAL  HEPT., 

JAN  69  1UP  BOeRiK*  *»  INALESNUiM. 

J  •  i 

REPT.  NO.  TR-3a 

UNCLASSIFIED  REPORT 

availability:  pub.  in  mat.  res.  bull.,  vr 

P1SJ-16U.  1  V  6  9  • 

supplementary  NoTt:  spqnsOreu  in  part  by  office  l»f 

NAVAL  RESEARCH,  WASHINGTON,  0*  C.»  ABERDEEN 
PRu  V  1  N(,  (.RoUnO,  MD.i  AND  NATIONAL  AERONAUTICS  ANO 
SPACE  ADMINISTRATION,  GREENBELT,  hd.  GODOARo 
SPaCe  FLIGHT  CENTER.  REVISION  of  REPT.  DATED  6 
UEC  66. 

DESCRIPTORS:  < -SEMICONDUCTORS,  ‘CRYSTAL  LATTICE 

DEFECTS),  1‘CADMIUM  SULFIDES,  ELECTRICAL 
CONDUCTANCE),  BAND  THEORY  OF  SOLIDS,  HEAT 
TREATMENT,  HIGh-TEMPERATuHE  research,  vapor 
PRESSURE,  SUlFUR  <u> 

Identifiers:  order  oisqrder  transformations  <U> 

TnE  OaRK  CONDUCTIVITY  OF  COS  AS  A  FUNCTION  OF 

the  sulfur  vapor  pressure  is  investigated  during  heat 
Treatment  In  a  TEMPERATURE  range  SOQ  DEGREES  <  T  < 

7 OU  DEGREES  c.  the  RESULTS  ARE  EXPLAINED  BY 
THERMODYNAMIC  disorder  and  a  CO-RICH 
NONSTolCHlOMETRIC  EQUILIBRIUM  BELOW  525  DEGREES  C» 
SCHOTTKY-aAuNeR  oisuroek  host  probably  is 
dominant  abuve  szs  degrees  c»  (author)  id) 
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Ohio  state  oniv  colombus 

OJFFUSION  Of  RAKE  EARTH  INTO  11-Vl  COMPOUNDS, 

IUI 


69  7P  G I RTON , D •  G,  I  A NDER SO N  ,  ¥»  . 

A.  I 

CONTRACT!  DAHC0M-A7-C-00H3 
PROj;  DA-2-O-OaI 102-d-il-E 
MONITOR;  ArtOU  683SII-E 

unclassified  report 

availability:  pub.  in  transactions  of  the 

METALLURGICAL  SUCIETY  OF  AIME,  V  2  H  5  PRAS-RBtt  MAR 
69. 

descriptors:  (-semiconductors,  lumi n&scence i , 

( •rake  earth  elements,  diffusion),  cadmjum 
sulfides,  zinc  compounds,  seleniues,  single, 
crystals,  line  SPECTRUM  (U) 

IUEnTIFIERs;  ZINC  SElENIDEs,  emission  spectra, 
PHOTOLUMlNtSCENCE  <  U ) 

The  PhOTOlUMInEGCENCE  OF  PR,  ND,  ho,  er, 

T  M ,  and  Yb  in  cos,  and  ho,  er,  tm,  and 
Yb  in  znSl  has  been  observed  from  crystals 
prepared  by  diffusion  using  rare  earth  metals  and  an 
excess  chalcogen  pressure,  for  a  given 
temperature,  TIME,  and  CHALCOGEN  pressure  the 
spectral  characteristics  were  very  heprodUcible  froh 
run  to  run,  and  the  emission  INTENSITY  for  no, 

Eh,  ANO  Y o  IN  CoS  RaS  as  high  OR  HIGHER  than 
The  btsT  vapor  phase  oopeu  crystals  *e  have  grown, 
for  a  few  rare  earths  it  a AS  FOUND  that  Ertain 
conditions  of  oiffusion  teno  TO  YIELD  OPTIMUM  rare 
earth  emission  intensity  with  respect  to  the 
background  lattice  emission,  photolumjnesCence 

MEASUREMENTS  OF  Yb  in  CDS  AS  A  FUNCTION  OF 
depth  gave  a  profile  ahich  was  neither  a  Gaussian 

NOR  COMPLEMENTARY  ERROR  FUNCTION,  PaRT  OF  TmE 
PROFILE  appears  to  arise  from  A  Fast  COMPONENT  Of  The 
OIFFUSION  ANO  THE  OTHER  PART  FROM  a  SLOW  DIFFUSING 

component,  at  ?aoc  ano  33  atm  s  pressure,  a 

COMPLIMENTARY  ERROR  FUNCTION  APPROXIMATION  OF  THE 
Slow  DIFFUSING  COMPONENT  gave  a  DIFFUSION  COEFFICIENT 
Of  U  ■  1*3  A  10  TO  THE  -9TH  POWER  SO  CM  PER  SEC* 
(AUTHOR)  I u ) 
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Lockheed  missiles  and  space  co  palo  alto  calif  Lockheed 

RESEARCH  LAB 

electronic  structure  and  uptical  spectrum  of 
semiconductors.  (U) 

DESCRIPTIVE  NuTt:  FINAL  KEPT.  1  MAY  66-JS  MAY  69, 

MAr  69  *4 1  6  P  HERMAN, FRANK  I  KON  TUM  ,  R  l  CHARD 

L.  ; ORTENBURGER  ,  1KENE  B*  IVAN  DYKE, JOHN  P» 

t 

CONTRACT:  F3061S-67-C-179J 

PHOji  A  F - 7  BBS 

MONITuR;  arc  69-0080 

UNClASSJFIEO  *EpOrT 


DESCRIPTORS:  (•SlMICUNDUcTuRS,  *BAND  THEORY  OF 

SOLIDS),  OPTICAL  PROPERTIES,  CrTSTAL  STRUCTURE, 
PHOTOELECTRIC  EFFECT  •  METALLOIDS,  GERMANIUM, 

SILICON,  TIN,  CADMIUM  SUlFiDES,  GALLIUM 
ARSENIDES,  INDIUM  aNT  ImOnIdES,  silicon  carbides, 
z  i  nc  Sulfides,  aluminum  compounds,  boron 
compounds,  lead  compuunos,  magnesium  compounds, 
antimony  alloys,  arsenides,  phosphides, 

SULFIDES,  SElENIdES,  TELlUridES  <U) 

IDENTIFIERS;  OPW  IORTmOgOnAlUEO  PLANE  RAVE), 

UR THUGONAL I  ZED  PLANE  WAVE  (  U  ) 

DUS  1  No  T Ht  PAST  FtW  YEARS  WE  HAVE  INVESTIGATED  THE 

electronic  energy  band  structure  and  related  optical 

PROPERTIES  of  over  so  CRYSTALLINE  sol i os ,  INCLUDING 
The  Dl AMONO-TyPe  CRYSTALSi  CUBIC  ANU  HEXAGONAL 
SiCi  SEVERAL  1  I  I  -  V  ,  I  I  -  V  I  «  aNo  I - V  I  I 
COMPOUNDS  HAVING  THE  SPHALERITE  OR  w/UrtzjTE 

structure;  a  number  of  jv-vi,  ij-vj,  and  i- 

vi i  compounds  having  the  rock-salt  structure,  some 

ant 1-FLUORlTE-TYPE  il-iv  COMPOONDSl  ANO  A  FEW 
Solid  rare  gases:  among  OTHERS*  DURING  this 
period,  a  large  number  of  papers  wene  published 

DtALING  WITh  VARIOUS  ASPECTS  OF  THE  #ORK.  AS  THESE 
PAPERS  HAvE  APPEARED  JN  WIDELY  SCATTERED  SCIENTIFIC 
JOURNALS,  CONFERENCE  PROCEEDINGS,  ANO  BOOKS,  WE 
ThOJGmT  IT  WOULD  SERVE  A  USEFUL  PURPOSE  TO  BRING  ALL 
Or  THEM  together  under  one  COvEH,  and  have  this 
collection  behvl  as  the  main  body  of  this  final 

RtPUHT.  ALSO  JNlLUOEO  IN  THIS  FINAL  REPORT 

ARE  TwO  EARLIER  PAPtRS  WRITTEN  IN  |  y6U  ANO  196H, 

Which  form  the  basis  of  Our  orthogonal i zed  plane  wave 

(OPfll  Energy  band  CALCULATIONS*  (AUTHOR)  (U) 
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Hughes  research  labs  malIbu  calif 

SELECTIVE  OOP  I NG  OF  P I E Z OfcL t C T R I C  CRYSTALS  ttY  ION 
IMPLANTATION.  (U) 

DESCRIPTIVE  NOTE!  SEMIANNUAL  R£PT.  1  JAN-JO  JUN  69, 

AUG  69  59P  S  H l F  K I N i G  «  A.  iZANlO.K. 

R.  i  jamba  i d •  m.  :  j o h e s , it  •  r.  {Marsh. o, 

J  i  s 

CONTRACT;  NOOOl R-6V-C-Q1 7  1 
UNCLASSIFIEO  report 


DtSCRiPTOHS;  ( •PlEZOtLEC’  '  CRYSTALS.  ION 
BOMBARDMENT).  <*sEMILOND‘  ..slS,  DOPING), 

ELECTRICAL  CONDUCTANCE.  Uw  aSQNIC  RaDUTIOn.  HALL 
EFFECT,  CADMIUM  SULFIDES,  ZINC  COMPOUNDS, 

OXIDES  <u> 

identifiers;  «ion  IMPLANTATION,  PIEZOELECTRIC 
semiconductors,  ZINC  OXIDES  (U) 

The  FEASIBILITY  Of  CREATING  N-TYPE  CONDUCTING 
regions  IN  PIEZOELECTRIC  CRYSTALS  0Y  ION  IMPLANTATION 
IS  being  INVESTIGATED.  EXPERIMENTAL  STUDIES  have 
been  performed  WITH  CRYSTALS  of  CDS  AND  zno, 

AND  DOPANT  IONS  OF  h,  B,  F.  A 1  *  Cl,  AND 
GA.  To  date,  both  ZNO  AND  CoS  Have  been 
DOPED  BY  ION  IMPLANTATION,  THE  BEST  SUCCESS  HAS 
BEEN  ACHIEVED  WITH  hYOROGeN  IN  ZNO  IMPLANTED  AT 

Room  temperature,  in  which  an  n-type  conduction  looo 
times  stronger  than  the  Unimplanted  portion  was 
attained,  implantations  Of  b,  ai,  ga»  f, 
and  Cl  IN  COS  HAVE  PRODUCED  Va«TING  LESSER 
DEGREES  N-TYPE  CONDUCTIVITY,  WITH  Al  THE  BEST. 
RANGE-ENERGY  CALCULATIONS  have  been  PERFORMED  for 
The  ION-SUBSTRATE  combinations  OF  INTEREST,  a 
theoretical  investigation  of  a  piezoelectric  surface 
wave  propagation  in  the  presence  of  an  ion-implanted 

LAYtR  IN  A  PIEZOELECTRIC  CRYSTAL  SUBSTRATE  WITH  THE 

OBJECTIVE  of  application  to  amplification  HAS 

RESULTED  IN  A  COMPUTER  PROGRAM  WHICH  WILL  BE  RUN  IN 
THE  StCONO  PERIOD  Of  THE  PROGRAM.  ( AUTHOR )  (U) 
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TLXAS  UNJV  AUSTIN  ELECTRONICS  RESEARCH  CE  NTtR 

USE  OF  SUPERCONDUCTING  CAVITIES  to  resolve  carrier 
trapping  effects  IN  CDS,  <U) 

6 V  1UP  HART«lGirtILLlAM  H.  (HINDS, 

James  J.  I 

CONTRACT!  AF-AFOaR-766-67 
PRO J  J  AF-R7SI 
MONITOR!  AFOSR  69-2S28JR 

UNCLASSIFIED  REPORT 

availability:  pub.  in  jnl,  of  applied  physics, 

V  R O  NS»  P202U-2027  APR  49* 

descriptors:  <*caohiom  sulfides,  band  theory  or 

SOlIoSJ,  (•CaRRIERSISEmICOnOUCTORS)  ,  LIFE 
EXPECTANCY!,  PHOTOCONOUCT 1 V  I  TV  ,  CRYSTAL  LATTICE 
DEFECTS,  DIELECTRIC  PROPERTIES,  SUPERCONDUCTORS, 
CRyOgEnICS 

IUEnTiFiERS;  PHOTOu I  elec tr i c  EFFECTS,  electron 
traps,  hole  traps,  CaRrIlR  ReCOMbINaTIOni, 

SUPEkCONDUCT  1  Nt,  CAVITIES 

The  eacellent  freuuenct  stability  and  CRYOGENIC 
environment  of  a  superconducting  resonant  cavity 
Provides  a  sensitive  method  for  observing  trap- 
FIllInG  in  CDS  AND  SIMILAR  MATERIALS*  WHEN 
USED  with  THERMALLY  STIMULATED  CONDUCTIVITY  and  DC 
PHOTOCONDUCTIVITY,  IT  is  possible  to  solve  for  trap 
energy,  capture  cross  section,  density  of  trap 
state*,  AND  FhEE-CANRIEk  lifetime,  the  TECHNIflUE 
Is  THAT  used  by  AKNoT,  hAhTwIG,  AND  STONE  TO 
Observe  optically  inouced  changes  in  the  comple* 
dielectric  constant  by  inertia  forces  on  free 
carriers  in  si  anu  uTheh  indirect-gap 

SEMICUNdUCTjKS,  (AUTHOR)  (U) 


(U  ) 

(UJ 
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Massachusetts  inst  of  Tech  lExIngton  Lincoln  lab 

PERFORMANCE  OF  CADMIUM  SUlFIDE  THIN  Filh  SOLAR  CELLS 
IN  m  SPACE  ENVIRONMENT.  IU> 

descriptive  note:  journal  article. 

DEC  60  HP  STaNlET.ALAN  G.  t 

RtPT.  NU.  JA-J35V 
CONTRACT!  AF  19I62SI-S1A/ 

MONITORS  ESD  TR-69-196 

unclassified  report 

AVAILABILITT!  pub.  IN  PrOcElDJNUS  ok  the  INSTITUTE 
OF  ELECTRICAL  AND  ELECTRONICS  ENGINEERS.  V s 7  NR  P692- 
69 R  APR  A9 . 

SUPPLEMENTARY  NOTE!  revision  of  REPORT  DATED  30  OCT 

a8. 

descriptors:  i *satelli tes ( art  if  iu al  i  i  solar 

PANELS).  (•CADMIUM  SULFIDES.  SOLAR  CELLS). 

I*SOlAR  CELLS.  REL1A6IL1TY(ElECTR0NICS)  )  , 

films,  space  environmental  conditions,  thermal 

STABILITY,  ELECTRICAL  PROPERTIES,  DEGRADATION  (0) 

IDENTIFIERS:  -cadmium  sulfide  solar  cells, 

^VALUATION  (U) 

Cadmium  SuLFlDE  THJN  film  SuL»R  CELLS  HAVE  SEEN 
SUBJECTED  TO  EXTENOtO  THERMAL  CYCLING  TESTS  IN  VACUUM 
To  SIMULATE  ThE  CONDITIONS  OF  Aw  EARTH  ORBITING 

satellite,  ahen  cycled  unoer  load,  the  somr  ceuls 
exhibit  a  slow  LOSS  of  output,  several  possible 
causes  of  this  loss  are  suggested,  (author)  <u> 
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emission  fhum  EAciTto  term  i nae  sTATtS  of  bound 

EXCITON  CUMPEEXtS,  <U> 

AUG  69  IBP  HE  YNULUS  i  D  •  C.  ! 

HtPT.  NO,  ARL-69-012B 
PNOjJ  AF-7B8S 
TASK:  78BSUO 

UNCLASSIFIED  report 

availability:  pub*  in  elEcthonU  structures  in 
solids,  puo-izi  ivav. 

OcSCR  I PTOKS  J  (•SEMICONDUCTORS,  BAND  THEORY  OF 
soliuS),  (•cadmium  suefIdEs,  excitons), 

(•Cadmium  SEuEMdEB,  EXCITqNS),  line  SPECTRUM, 

ZEEMAN  EFFECT,  CRYOGENICS,  IMPURITIES  <  U  > 

IuEimT  IF  IERSI  EmIsSIOn  SPECTRA  (U) 

EMIBSION  FRUM  Tm£  EXClTtO  TERMINAL  bTATES  OF  BOUND 
EAC l TuN-DUNUH  complexes  Has  been  OBSERVED  IN  CDS 
And  COSE  CRYSTALS.  sTuDYInG  ThEbE  OPTICAL 

transitions  alluab  jne  to  determine  the  oonor 

(UNIZaTIOn  ENERGIES,  the  ELECTRON  EFFECTIVE  masses  as 
well  as  the  electron  g-valUeS  In  These  materials. 

A  GUOw  THtORET lCAL  FIT  TO  TrtE  EXPERIMENTAL  DATA  WAS 
ObTAlNEO,  USING  THE  EFFECTIVE  MASS  APPROXIMATION. 
EMISSION  FROM  The  EXCITED  TERMINAL  »TATtS  OF  bOUNq 
Exc  iton-acceptoh  complexes  MAS  NOT  yet  been  OBSERVED 
in  these  materials*  there  i*  no  basic  reason  why 
such  transitions  should  nut  occur,  studying 
transitions  uf  this  type  would  allq><  one  to  obtain 
Fundamental  Information  concerning  the  acceptor 
impurities  in  these  materials,  (author)  <u) 
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SOLID  SOLUTIONS  OF  LAOHlUM  SUlF I OE-C AOH I UM 
SELENlDE  films:  PREPARATION  AND  DETERMINATION  by  X- 
ray  fluorescence  method,  < u ) 

jUl  69  2rp  chan, frank  l.  tcarpenter* 

JAMES  T.  I 

KEPT.  NO.  ARL-69-0111 
PROJJ  AF-7U23 
task:  7023U0 

UNCLASSIFIED  REPORT 

availability:  Pub.  in  advances  in  X-RAT 
ANALYSIS,  V 1 2  PbBl-oOO  1969. 

Descriptors:  (•cadmium  selenidls,  films), 

(•CADMIUM  SULFlOES,  FILMS),  TH I CKNE55  ,  SOLID 
SOLUTIONS,  X-RaY  SPECTROSCOPY,  FLUORESCENCE  , 

DEPOSITION  (U) 

identifiers:  *x-RAY  FLUORESCENCE  ANALYSIS  (U) 

SOLID  SOLUTIONS  OF  CAQMIUm  SUlFIDE  AND  CADMIUM 
SELENlDE  PREPARED  BY  SEVERAL  METHODS  AT  TEMPERATURE 
IN  EXCESS  OF  1 OUOC  IN  INERT  ATMOSPHERE  ARE 
described,  the  compositions  OF  these  SOLID 

SOLUTIONS  VARIED  WIDELY,  RAnGI^G  FROM  PURE  CADMIUM 

sulfide  to  pure  caomium  Selenide.  films  of  solid 
solutions  have  been  successfully  PREPARED  by  the 
Vacuum  DEPOSITION  ON  VARIUUS  SUBSTRATES  USING  a 
PROCEDURE  PREVIOUSLY  REPORTED,  CONDITIONS  FDR  THE 
DEPOSITIONS  HaVc.  BEtN  INVESTIGATED  TO  PREVENT 
NOTICEABLE  ALTERATION  of  THt  COMPOSITION  Of  Th£  SOLID 
SOLUTION  DURING  vacuum  DEPOSITION.  FILMS  OF 
VARIOUS  THICK NESSbS  HAVE  BEEN  PREPaNED  TO  DaTE, 
procedures  have  been  established  for  The 

DETERMINATION  OF  BOTH  COMPOSITION  AND  FILM  THICKNESS 

based  on  fluqrescenle  intensity  data*  there  is  a 
Relationship  bey-veen  the  fluorescence  intensity  and 

APPtARANCE  WHEN  DEPOSITED  FILMS  ARE  NOT  OF  THE  SAME 

thickness,  correlation  of  these  phenomena  will  be 
demonstrated,  (author)  (u) 
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aEP  6b  aP  PlNCZUK.A.  JUSHIUDA.s*  I 

OURSTElN.fc.  iMlLLB.O*  L.  i 
CONTRACT:  UA-3 1  - l 2S-AR0 ( 0 ) -2 J9 

PRO j ;  UA-2-0-U6 1 l 02-u-l 1 -B 

MONITuR:  AHOU  Sa82Il2-P 

UNCLASSIFIED  «EPOriT 

availability:  pub.  in  physical  review  letters* 

V  2  2  N0  P3S0-352,  2S  FEB  6*. 

SUPPLEMENTARY  note:  prepared  IN  cooperation  with 
CALIFORNIA  UNIVt,  IRVINE.  UEHT.  OF  PHYSICS, 
grant  aF-AFOSR- 1 MRb-68. 

DESCRIPTORS;  ( • StM J CONDUC T URS »  BAND  THEORY  OF 
SOlIDS) ■  I *R AMAN  SPECTROSCOPY*  EAC1TONS), 

C  A  U  M l U  M  SUlFIOlS*  JNuJUM  AnTIMQNJDES, 

ELtCTROOPTICS,  Phonons 
IDENTIFIERS;  POLaRITuNS 

the  theory  of  eac i ton-enhanced  raman  scattering 

IS  FORMULATED  In  TERMS  OF  ThE  SCATTERING  OF 
P0la«iT0NS  d Y  OPTICAL  PhOnONS  VIA  THE  EAClTON  PART  OF 
The  COUPLED  MOOtS.  the  EXPRESSION  For  the  exciton 
contribution  TO  The  SCATTERING  TENSOR  is  given, 
a l t m i n  a  constant  factor,  jn  terms  cf  the  same 
parameters  that  determine  the  eaciton  contribution  to 
The  FREOUENCY-DePENOEnT  Dielectric  CONSTANT.  THfc 
theory  also  proviues  a  ne»  mechanism  for  the  exciton 
contribution  TO  The  ElECTho-OpTIC  effect. 
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OtSCHIPTiVE  note:  TECHNICAL  kept.  no.  3,  MAR-AUG  69, 

SEP  69  V/P  BAKER, ROgER  T»  I  MARK iPETtR 

I 

contract:  nouuin-6;-a-qisi 

PHOj:  NH-051-N92 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (‘SEMICONDUCTORS,  SURFACE 

PROPtRTIES),  (•CADMIUM  SULFIDES*  ELECTRICAL 
CONDUCTANCE)*  BAND  THEORY  OF  SOLIDS,  ELECTRIC 
CURRENTS,  HALL  EFFECT,  SEEbEC*  EFFECT*  DOPING, 

THESES  IU) 

identifiers:  ‘surface  resistivity  tuj 

USING  FOUR  TERMINAL  CURRENT  VuLTAGE  MEASUREMENTS 

the  authors  established  that  f ok  thin  crystals  of 
high  RESISTIVITY  COS  all  THE  dark  CURRENT  FLOWS 
IN  a  thin  layer  near  the  SURFACE.  IT  is  ESTIMATED 
that  the  bulk  resistivity  js  at  least  ioo  times 
higher  THAN  The  surface  resistivity,  this  natural 
Sandwich  structure  (Two  conduction  layers  separated 

BY  an  INSULATING  LAYER)  PRODUCES  SEVERAL 
InTlRESTING  EFFECTS  INCuUolNG  a  SELF-FIELD  effect 
Which  causes  a  strong  current  saturation  Similar  to 
That  SEEN  but  nut  EaPLAINED  BY  DUBE  ANO  BARTON. 

AFTER  ESTABLISHING  THaT  A  SURFACE  CONDUCTIVITY 

existed,  hall  and  Thermoelectric  power  measurements 
WERE  MADE  TO  DETERMINE  T He  TRANSPORT  PROPERTIES  Op 
The  SURFACE  LAYtR.  FROM  THESE  MEASUREMENTS  Jr  WAS 
NOT  POSSIBLE  TO  OETt*MlNE  WnETHfeR  THE  SURFACE 
CONDUCTION  WAS  DUE  TO  A  BtNr  CONDUCTION  BAND  CAUSED 
BY  NONUNIFORM  DOPING,  BaNOInG  OF  SURFACE  IMPURITIES, 

OR  BANDING  OF  INTRINSIC  SuRFAcE  STATES, 

examination  Of  the  literature  on  the  chemical 
properties  of  crystalline  cos  indicated  that  e vtN 
at  room  temperature  the  surface  may  react  with  oxygen 
especially  in  the  presence  of  bandgap  illumination 
and  MOISTURE.  BaSEO  ON  the  CHEMICAL  PROPERTIES  OF 
CD?  SURFACES  A  GENERAL  MODEL  15  PROPOSED  To 

explain  some  of  the  electronic  properties  of  cd*. 

(AUTHOR)  (U) 
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EFFlCTIVE  WORK  FJNCriON  0  F  METAL  CONTACTS  TO 

VACuUM-CLlA  VED  P  HO  T  UCONOU  C  T  1  N«  CDS  FOR  HIGH 

PHO TOCURReNTS.  (0) 

DESCRIPTIVE  NOILS  TECHNICAL  hept., 

NOV  6V  1  HP  ST IRN, RICHARD  0.  J  BOER  , 

Karl  „ ,  ; 

REPT  ,  NO.  TR-2S 
CONTRACT:  N0NR-9J J6 < U0 ) 

UNCLASSIFIED  REPORT 

SOPPttMENT ARY  NOTE:  PRESENTED  AT  THE  AMERICAN 
PHTSICaL  SOCIETY  IN  mUMJ  BEACH#  FLA »  NOV  6S. 

DESCRIPTORS!  (-CADMIUM  SULFIUES#  NEGATIVE  RESISTANCE 
CIRCUITS),  (*EuECTR1C  TERMINALS#  WORK 
FUNCTIONS),  tuECTRuN  DENSITY, 

carrierSisemiconductohs),  photoconductivity, 
LOa-TEmPERaTORE  RESEARCH  (U) 

ioENTifiERSj  negative  differential  conductivity, 

metal  SEMICONDUCTOR  CONTACTS,  ELECTRIC  CONTACTS; 

HUm  FIELD  DOMAINS  !U) 

STATIONARY  C A T HODE - A 0 J A CE NT  HIGh-FIELD  DOMAINS 
WHICH  OCCUR  In  A  RANGE  uF  NEGATIVE  DIFFERENTIAL 
CONuUcTl VI  Tr  HAVE  BEEN  USED  TO  UETERMINE  The  ELECTRON 
DENSITY  at  The  CATHODE  FOR  VARIOUS  METALS  DEPOSITED 
ON  VACUUM-CLEAVED  photoconducting  cos, 
measurements  were  taken  in  banDgap  light  at  various 
intensities  and  at*  temperatures  ranging  from  i&s  to 

3UU  DEGREES  K •  THESE  CRYSTALS  luOPEO  WITH  AG 
AND  AL)  consistently  HAVE  GAINS  6REATER  THAN  10 
Even  mITH  metal  contacts  of  au  UR  pt»  the 
ANALYSIS  shows  That  the  'effective  dARRIER  HEIGHTS' 
are  ESSENTIALLY  INDEPENDENT  of  the  metal  WORK 
Function,  ahe  dependent  Oh  the  light  intensity  and 
temperature,  aNu  are  generally  lower  in  magnitude  by 
about  mo*  as  conPARto  to  values  obtained  from 

PhOTQRESPONBE  MEASUREMENTS  ON  COS  with  NEGLIGIBLE 
PmOTOCURRENT.  (AUTHOR)  (U> 
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CaUFuNNU  ONI  V  8LRKELEY  ELECTRONICS  RESEARCH  LAB 

excitation  anu  oetection  of  surface  elastic  waves  in 
piezoelectric  crystals.  C u I 
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contract:  OA-AR010)-J1-1ZH-G1057 

MONITOR:  AKOO  S71BJS-E 

UNCLASSIFIED  REPORT 

availability:  pub.  in  jnl.  uf  the  acoustical 

SUCIETY  OF  AMERICA,  VH*  N1  iPaRT  1)  P 1 7-2 1  JUL 
69. 

descriptors:  ( ^piezoelectric  crystals,  mechanical 

RAVES).  {^MECHANICAL  WAVES,  tXClTATlON), 

piezoelectric  TRANSDUCERS,  single  crystals, 

CADMIUM  SULFIDES,  RUaRTZ,  ELASTICITY,  ELECTRIC 

fields,  semiconductors,  detection,  Theses  c u i 

IDENTIFIERS:  P  IEZOeLECTR ic  SEMICONDUCTORS  (U) 

The  amplitude  of  the  surface  elastic  W*V£  produced 

BY  THE  APPLICATION  UF  AN  ALTERNATING  VOLTAGE  TO  AN 
ImTERuIGITAL  ARRANGEMENT  UF  ELECTRODES  ON  THE  SURFACE 
OF  A  PIEZuElECTHIC  MEDIUM  is  DETERMINED,  THE 

electric  field  produced  by  the  surface  electrodes  is 

CALCULATED  SUBJECT  TO  ThE  ASSUMPTION  THAT  THE 
PIEZOELECTRIC  COUPLING  OF  THE  MATERIAL  CAN  BE 
NtGLECTED.  THIS  ELECTRIC  FIELD  ACTS  AS  THE  FORCING 
TERM  FOR  THE  INHOMOGENEOUS  ELASTIC  EQUATION,  WHICH  IS 
THEN  SOLVtO  TO  OBTAIN  ThE  AMPLITUDE  OF  THE  SURFACE 
WAVE  GENERATED  dY  The  TRANSDUCER,  A  RECIPROCAL 
RELATIONSHIP  BETWEEN  THE  EXCITATION  AND  DETECTION 
PROBLEMS  IS  USED  TO  OBTAIN  THE  POWER  EXTRACTED  FROM 
The  surface  wave  UY  AN  JNTEKDIGITAL  ARRANGEMENT  OF 
surface  electrodes.  MEASUREMENTS  made  on  SINGLE 
crystals  of  uuartz  and  cadmium  sulfide  are  found  to 

be  in  GOOD  AGREEMENT  WITH  THEORETICAL  PREDICTIONS. 

the  maximum  value  of  the  product  (efficiency  x 
FRACTIONAL  BANDWIDTH)  for  A  SuRFACE-#AVE  transducer 
is  calculated,  for  an  inTeruJgital  surface-wave 
transuucer  on  the  basal  plane  of  cds,  the  maximum 
VALUE  OF  THIS  PRODUCT  IS  found  TO  be  O.u/B.  IT  IS 
shown  that  one  can  connect  linear  pairs  of  surface 
electrodes  in  an  appropriate  binary  code  so  as  to 
OdTaIn  high  efficiency  and  large  BANDWIDTH 
TRANSDUCERS.  (AUTHOR)  (D) 
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DESCRIPTORS:  ( *SEM l CUNDUC TyP S i  PHYSICAL 

pRoPtRTiESi,  electrical  properties,  magnetic 

PROPERTIES,  MECHANICAL  PROPERTIES,  OPTICAL 
PROPERTIES,  THERMAL  PROPERTIES,  CRYSTAL  STRUCTURE, 

barium  compounds,  beryllium  compounds,  cadmium 
COmPuunDS,  CALCIUM  COMPOuNus.  MAGNESIUM  '"OMPOUNDS, 
MERCURY  COmPuUnDS,  STRONTIUM  COMPOUNDS,  ZJNc 
COMPOUNDS,  OAlCrEa,  StLENjOfcS.  SULF IpES , 

TElLORJDES,  tables 

the  tables  include  the  most  reliable  information 
available  to  date  for  the  mechanical. 
Crystallographic,  physical,  thermal,  magnetic, 
electronic  and  optical  properties  of  each  of  the  2-6 

BlNARr  SEMICONDUCTING  CUMPOUNOS.  ( author  1 
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TkaH-COnTROLLED  field  INSTABILITIES  In 
photoconducting  cds  caused  «*y  field-«uenching, 

(U) 

APR  69  BP  d  0 1 E  K ,  K  •  W.  t 

UNCLASSIFIED  REPORT 

availability:  PUB*  IN  It»M  JnL.  OF  RESEARCH  and 
DEVELOPMENT,  Via  NS  P57i-&79  SEP  69. 

SUPPLEMENTARY  NOTE!  SPONSORED  IN  PART  BY  OFFICE  OF 
NAVAL  RESEARCH* 

descriptors:  (•cadmium  sulfides*  electrical 

CONDUCTANCE)  •  C ARR I ERS < SEM j c GNO^C TORS >  , 

ELECTRIC  FIELDS*  ELECTRON  DENSITY, 

phdtoconduct i v i Tr  (U) 

identifiers:  high  field  domains*  negative 

DIFFERENTIAL  CONDUCTIVITY*  SEMICONDUCTOR  traps  (U) 

the  formation  of  stationary  high-field  domains 
adjaClnt  to  cathode  or  anode*  dependent  on  the 
contact  potential  of  the  electrodes  *  their  widening 
with  increased  applieo  voltage  and  their  transition 
into  two  types  of  moving  domains  are  discussed, 
domains  which  MOVt  under  deformation  of  the  domain 
profile  and  USUALLY  DISSOLVE  BEFORE  They  Reach  The 
Anode,  and  NEARuY  UuDEFORMEU  MOVING  domains  are 
described,  the  structure  and  kinetics  of  these 
domains  are  directly  observed  using  The  fRanZ- 

KtLOYSH  EFFECT  AND  PHOTOGRAPHS  OF  TYPICAL  DOMAIN 
FORMS  ARE  PRESEnTEO.  (AUTHOR)  (U) 
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ILLINOIS  ON  1 V  UKBANA  COORDINATED  SCIENCE  LAB 

PHOTOlUH I NESCEN T  PROPERTIES  OF  VACUUM  OtPOSiTED 
CAOMlUM  SOLFIOE  FILMS.  « Lll 

DESCRIPTIVE  NOTE!  DOCTORAL  THESIS, 

JAN  70  1 !» V  5  BLEHA. WILLI  AM  PAUL  ,  JR  1 

RLPT,  NO.  K-H5R 

contract:  UAAB07-67-C-0I 99 ,  UAAXu2-67-C-0S*(6 

unclassified  REPORT 


descriptors:  (•Scmiconquctino  films,  vapor 
plating),  (-cadmium  sulfides,  luminescence), 
PHOTOSENSITIVITY,  RES  I  ST ANCE ( ELECTS l C*L >  ,  HALL 

effect  i  photoconuuct I  V  l T r ,  vacuum  apparatus, 
phonons,  cr yuuen ics ,  theses  iu) 

iuEntifiers:  •photulumineScence  iu) 

SREcN  AND  BLUE  PHU TOLUM 1 Nt SLENCfc  HAS  BEEN  OBSERVED 
BELOW  1U0  DEGREES  K  IN  VACUUM  DEPOSITED,  LOW 

Resistivity  cos  films  given  no  post  deposition 
treatment,  the  films  were  deposited  in  a  heateo 
chamber  inside  the  bell  jar  on  fused  duartz 
substrates  held  AT  TEMPERATURES  from  MU-IBU  DEGREES 

C.  THE  BACKGROUND  PRESSURE  IN  ThE  VACUUM  5YSTEM 
WAS  0.000  00 1  TURK.  ThE  EvAPORANT  USED  WAS 
CHLORINE-OOPEO  LOS  POwDtR.  THE  CHLOKlNE  DOPING 
ACTIVATED  THE  LUMlNEScENCt  AND  GAVE  FILMS  THAT  HAD 
Resistivities  at  jou  decrees  k  in  tmE  range  of  from 
1  Tu  IOU  OHM-CM  parallel  to  the  substrate*  The 
Green  LUMINESCENCE  in  The  films  AT  77  DEGREES  k  was 
similar  to  the  emission  Reported  for  donor-doped 

COS.  THE  GRtEN  EMISSION  SPECTRA  OBSERVED  AT  10 
DEGREES  K  BtC AMt  BETTER  RESOLvEo  THaN  aT  77  DEGREES 

k,  anu  the  peak  position  shift  pith  Temperature  *as 
small,  t Ht  bLUE  emission  peak  observed  in  the 
FILMS  WAS  AT  *4892  A  AT  77  OEGHElS  K,  PHJCH  IS  JN 
the  Fundamental  absorption  edge,  some  of  the 
L  I  teratore  relating  to  the  THEORY  and  PRACTICE  UF 
CDS  VACUUM  oEHOslT ION  JS  REVIEWED.  ALSO  A 
SUMMARY  OF  THE  PRUPtRTIES  OF  THE  GREEN  LUMINESCENCE 
OF  PURE  AND  OONuR-DoPED  CuS  IS  given, 

(AUTHOR)  IWI 
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OEFENSE  DOCUMENTATION  CENTER  ALEXANDRIA  VA 

SOLAR  CELLS  ANO  SOLAR  PaNELS.  VuLUME  1.  (0) 

OESCNJPTIve  note:  REPORT  BIBLIOGRAPHY.  JAN  Stt-OCT  69. 

JAN  70  111P 

REPT,  NO.  0DC-TAS-69-7R-1 

unclassified  report 

SUPPLEMENTARY  note:  SEE  ALSO  VOLUME  2,  AD-B66  200,  ANO 
VOLUME  0.  AD-B44  201* 

DESCRIPTORS:  (aSOLAR  CELLS.  •BIBLIOGRAPHIES), 

(•solar  panels,  bibliographuS)  ,  photoelectric 

CELlS(SEMCONDUCTOH)  ,  ELECTRIC  POWER  PRODUCTION, 
EXTENDABLE  STRUCTURES,  SPACECRAFT  COMPONENTS, 
s i l  1  c o i, ,  gallium  arsenides,  lAomium  sulfides, 

OPTICAL  COATINC.S,  nAOIATIOn  damage,  MANUFACTURIN'. 
METHODS,  SEMICONDUCTING  films, 

RELI ABILITY(eLECTRONICS) ,  solar  RADIATION, 

POSITIONING  DEVICES (MACHINERY ) ,  CRYSTAL 

STKUCTURE,  FLIGHT  TESTING  (U) 

identifiers:  thin  films  iu) 

AN  ANNOTATED  BIBLIOgRaPmY  is  PROVIDED  of  DOCUMENTS 
In  which  PERFORMANCE  CHARACTERISTICS  OF  VARIOUS  SOLAR 
CELLS,  PARTICULARLY  TYPES  CONTAINING  GALLIUM 
ARSENIDES.  SILICON,  OR  CAgMiUH  SULFIDES,  ARE 
EVALUATED,  other  REPORTS  INCLUDE  SOLAR. cell 
FABRICATION,  DEVELOPMENT  uf  solar. cell  power  SYSTEMS 
GENERATING  HIGHER  ELECTRICAL  POwER  LEVELS,  IN-FUgHT 
SOLAR-CELL  DEGRADATION  STUDIES.  AND  SYSTEMS  FOR 

orienting  solar  panels  continuously  toward  the  sun. 

(AUTHOR!  (U) 
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D l SPEWS  I Vu  AND  u JWOl SPEWS  I VL  X-WAY  f LUOR£SCENC£ 

METdOoS  FOR  ThE  MEASUREMENT  Of  THE  THICKNESSES  OF 
FILMS  OF  CAuMlUrl  SUlFIOE  AND  OTHER  ll-VI 

compounds.  <U) 

DEC  6 9  3 1 P  CHaN, FRANK  D*  i 

RtPT.  NO.  ARL-*9-U22<i 
PRO j ;  aF -702 3 
TASKS  7  02  3U0 

unclassified  report 

availability;  pub.  in  developments  in  APPLIED 
SPECTROSCOPY,  V  7  A  P3-30  1969. 

DESCRIPTORS!  (•SEMICONDUCTING  FILMS,  THICKNESS), 
(•CADMIUM  sULFlDtS,  SEMICONDUCTING  FILMS), 

semiconductors,  x-ray  spectroscopy,  measurement, 

CAUM1UH  SULFIDES,  CADMIUM  SELENIDES  (U) 

IDENTIFIERS;  •group  28-AA  COMPOUNDS,  *x-ray 
FLUORESCENCE  ANALYSIS  (U) 

Cadmium  sulfide  ano  OTHtR  n-vl  compounds  have 

BtEiM  DEPOSITED  ON  VARIOUS  SUBSTRATES  BY  THE  VACUUM 

technique  using  a  set  up  consisting  of  a  mechanical 

PUMP  aNd  A  DIFFUSION  pump,  ATTEMPTS  ARE  BEING  MADE 
TO  EMPLOY  A  HIGH-SPtEO  T UR 0 U MQL ECUl A*  PUMP  TO  PRODUCE 
The  NtCESSARY  VACUUM.  SUCH  PUMPS  HAVE  BEEN  CLAIMED 
TO  PRODUCE  HIGHER  VACUUh  THAN  ThOSE  OF  EARLIER  TYPES, 
The  USE  OF  A-RAY  FLUORESCENCE  SEEMS  TO  BE  THE  BEST 
MtThOu  FOR  THE  DETERMINATION  OF  THICKNESSES  OF  FILMS 
Of  THESE  COMPOUNDS.  BY  USING  THIS  METHOD  ThE 
DETERMINATION  CAN  BE  CARRIED  OUT  BOTH  RAPIDLY  AND 
NONuESTrucTIVELY  ,  SO  that  The  SAMPLES  CAN  BE  USED  FOR 

further  experimentat  ion  or  pReServeu  for  future 

REFERENCE,  both  THE  VACUUM  and  AJRPaTH 

spectrometers  were  employed  with  the  dispersive 

(CONVENTIONAL)  X-RAT  FLUORESCENCE  METHOD, 

DEPENDING  On  T Ht  X-RAY  SPECTRA  USED  AND  THE  FILM 

thickness  tu  be  determined,  (authur;  « u ) 
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EHISSlON  FROM  EAC1TE0  TERMINAL  STATES  OF  B0UN0 
£ AC  1  TON  COMPLEXES ,  (UI 

jUn  69  BP  REYNOLDS, D.  f  (COLLINS, T. 

C »  { 

RfcPT.  NO*  ARL-69-022I 
PHOJJ  AF-7B8S 

unclassified  report 

availability s  pub*  in  ZEITSCHrIFT  FUER 
NATURFORSHUNG ,  V2RA  N9  PUli-lM*  19*9, 

DESCRIPTORS;  (•LUMINESCENCE,  •EXlITONS), 

(•semiconductors,  excitonsi,  crystal  lattice 
defects,  germanium  compounds,  impurities, 

t  A  C I T  A  T I  ON ,  MAGNETIC  FIELDS,  CaOMIUM  SULFIDES  (U) 

identifiers:  •gpuup  za-6a  compounds,  emission 
spectra  (Ul 

emission  from  the  EXCITED  TERMINAL  states  OF  BOUND 
E Ac  1 tqn-oonqh  COMPLEXES  Has  seen  observed  in  several 
U-Vl  COMPOUNDS,  studying  these  OPTICAL 
transitions  alloas  one  to  determine  the  donor 
ionization  energies,  the  electron  effective  masses  as 
pell  as  the  electron  g-vAlUls  in  these  materials* 
a  GOOD  THEORETICAL  FIT  TO  the  EXPERIMENTAL  data  "AS 
obtained,  using  the  effective  mass  approximation. 
EMISSION  from  The  eacited  terminal  states  OF  bound 
Exci TON-ACCEPtOr  COMPLEXES  HAS  NOT  YET  BEEN  OBSERVED 
In  these  materials.  There  is  no  basic  reason  nhy 
Such  transitions  should  not  OCCUR,  STUDYING 
TRANSITIONS  OF  THIS  TYPE  mould  ALLO"  One  to  OBTAIN 
fundamental  information  concerning  the  acceptor 
Impurities  in  these  haTlRuus,  (author)  iui 
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UNCLASSIFIED  REPORT 

availability:  pub.  in  revue  technique  Thomson 

CSF,  Vl  NJ  PJU9-9dO  SEP  6V.  NO  COPIES  FURNISHED* 

DESCRIPTORS:  (*AVALAnCHE  DIODES,  SIGNALS), 

(•SEMICONDUCTING  FILMS,  ULTRASONIC  RADIATION), 

(•CADMIUM  SULFIDES,  CRYSTAL  GROWTH),  (•JMAftE 
TUBES,  *F I  oE  R  OPTICS),  (*I0N  ACCELERATORS, 

OPERATION),  (‘RADAR  ECHO  AHEAS,  DETECTION), 

(•NAVIGATION  S A  T  ELL  I  I ES ,  •NAVIGATIONAL  AIDS), 

FRANCE  ( U ) 

identifiers:  traveling  waves,  chemical  vapor 

DEPOSITION,  HOLOGRAPHY  (U> 

contents:  ANALYSIS  uf  large-signal  operation  of 
avalanche  diodes  in  the  transit  mode:  the°Ry  of  the 
travelling  wave  amplification  in  a  semiconductor  film 

COUPLED  TO  AN  ELECTROMAGNETIC  DELAY  LINE)  STUDY  OF 
The  growth  uf  cadmium  Sulfide  monocrystalsi 
problems  appearing  at  measurements  of  the 
modulation  transfer  function  of  optic  fibers  for 
electronic  tu^es  anu  determination  of  said  function 
BY  the  EDgE  method:  AN  APPROACH  TO  the  CALCULATION 
Oh  BEAM  LOADING  In  an  ACCELERATING  STRUCTURE 

operating  under  steady-state  anu  transient 

CuNuItIONs;  AUTOMATIC  DETECTOR  OF  RADAR  ECHOES  WITH 
A  CuNSTANT  false  alarm  KAtIO!  and  DIOmEOE,  OPTICAL 
CORRELATOR  system  FUR  quick  DISTANCE  MEASUREMENT,  (U) 
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TASK:  768&00 
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UNCLASSIFIED  HEPORT 


descriptors;  (-CADMIUM  SULFIDES*  -BRILLOUIN 
ZONES),  CRYSTAL  LATTICES,  MATRIX  ALGEBRA* 

SEMICONDUCTORS,  phonons  CU> 

identifiers:  •lattice  vibrations  tu) 

The  report  presents  The  first  part  uf  a  study  on 
The  LATTICE  0YNAM1CS  OF  CDS  AND  ASSUMES  ONLY 
NEAHEST-Nt I OHB0K  INTERACTION  BETWEEN  ThE  IOnS.  THE 
STRUCTURE  OF  CADMIUM  SULFIOE  IN  ITS  #URTZITE  FORM  IS 
0 1 SCUSSED  ,  A  SHORT  D1SCUS5  I U  N  OF  THE  FjHST 
BRIlLOUIN  ZONE  of  The  CRYSTAL  is  GIVEN,  THE 

EwUATiONS  of  motion  Of  THt  lattice  ARE  derived 
assuming  a  one  parameter  nearest  nei&hbQr  type  of 
POTENTIAL*  the  USUAL  FORM  FuR  displacements  in  a 
periodic  POTENTIAL  is  assumed,  as  there  aRe  four 

ATOMS  IN  THE  BASIS,  THERE  ARE  FOUR  INDEPENDENT  VECTOR 
01 SPLaCEMENTS  INVOLVED.  The  DYNAMICAL  MAtRIa 
obtained  is  oiagonalizeo  yielding  the  eigenvalues  and 
EIGENVECTORS  of  The  MaTkIA,  The  EIGENVALUES  are 

the  normal  mode  frequencies  squared  of  the  photons. 

The  EIGENVECTORS  ARE  CLOSELY  RELATED  to  the  normal 
MOOES  OF  THE  LATTICE.  THIS  RELATIONSHIP  IS 

demonstrated  explicitly  for  the  rave  vectors  at  the 
gamma  point  of  the  bRillOuin  z one.  dispersion 

CURVES  are  ulVEH  INDICATING  THE  PHONON  ENERGIES 

predicted  by  this  model  for  fourteen  symmetry  points 

of  THE  BRILLOUIN  ZONE.  IT  J5  FOUND  THAT  THjS 
MOOEL  GIVES  ONLY  wUALITaTjVE  AGREEMENT  WITH 
EXPERIMENT.  (AUTHOR!  (U> 
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descriptors:  i*sular  cells, 

P£RF0rmANCE(ENg1NElR1NG))i  <*SEMlC0NoUCTIN6 
films,  8 a n j  theory  of  solIusm  cadmium  sUlFioes, 

COPPER  COMPOUNDS,  SUlFioes,  PMUTOCONDOcT I  V  I TY # 

EPITAXIAL  GRU-HTH,  single  crystals,  phase  STUDIES. 

MICRUSTHUCTURE 

lUENTlF lEHS!  •PHUTUVULT*  I  C  EFFECT,  COPPER 
SULFIDES,  HETEROJUNCT ions 

three  years  of  research  On  the  operating  mechanisms 

Of  the  CDs  THIN-FILM  SOLAR  CELL  ARE  DESCRIBED  IN 
This  REPORT.  THE  ESSENTIAL  INFORMATION  CONTAINED 
IN  ALL  REPORTS  PREVIOUSLY  ISSUED  UNU&R  ThIS  CONTRACT 
Has  seen  REASSEMBLED.  NEW  INFORMATION,  NOT 

previously  reported  include  data  on  the 

AnT IMuNOCMRuMaTIC  SPECTRAL  RESPONSE  OF  DIFFERENT 

types  of  cells,  measurements  of  the  threshold  voltage 
for  electrolytic  deposition  of  coppe*  from  cu2S. 
Observations  on  the  formation  of  copper  whiskers  on 

Cu2s  bY  HtATlNG,  A-RAY  CR YS TAELOGRAPH I Q  DATA  ON 
LOA-TtMpEK.,TURE  phase  transformations  of  cuprous 
sulfide,  measurements  of  optical  transmission  of 

CU-SATURATEO  CDs  SINGLE  CRYSTALS,  DATA  ON  THE 
PHOTOCONOUC r I VE  RJSt  and  decay  TIMES  OF  CU- 
CdMPEnSATED  COS,  DISCUSSION  OF  THE  BENEFICIAL 

Role  of  oxygen  in  promoting  the  photovoltaic  effect 
ourinu  cell  fabrication,  and  THt  subsequent  degrading 

EFFtCTS  OF  OXYGEN  DURJNh  HIv,H  TEMPER*TURe  EXPOSURE. 
(AUTHOR)  (U) 


(U) 

(U> 


316 


unclassified 


/ZZ2HT 


UNCLASSIFIED 


doc  report  a i 8l i ugr aph y  s£a«lh  control  no,  /zzzht 

AD-702  7 7 o  2U/12 

KUCiriEb  RESEARCH  LABS  MALlBU  CaLIF 

selective  DOPING  FOR  PIEZOELECTRIC  CRYSTALS  by  ION 
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DESCRIPTIVE  NUTE!  TECHNICAL  REPT.  NO.  2.  1  JUL-31  DEC 
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UNCLASSIFIED  report 

supplementary  note:  see  also  semiannual  rept.  no*  i, 

AO-693  1SH. 

DESCRIPTORS:  (•PIEZOELECTRIC  CRYSTALS!  ION 

BOMBARDMENT ) •  (•SEMICONDUCTORS,  DOPING), 

cadmium  sulfides,  gallium  arsenides,  zinc 
COMPOUnOS ,  OXlQEs,  PIEZOELECTRIC  TRANSDUCERS, 

ULTRASONIC  RADIATION  (U> 

IDENTIFIERS:  •ION  IMPLANTATION,  PIEZOELECTRIC 

semiconductors ,  ZINC  OXIDES  (U) 

the  FEASIBILITY  OF  CREATING  N-TYPE  CONDUCTING 
Regions  in  piezoelectric  CRYSTALS  by  ION  implantation 
IS  BEING  INVESTIGATED*  EXPERIMENTAL  STUDIES  have 
been  PERFORMED  rtITH  CRYSTALS  OF  CDS,  ZNO,  AND 
G A  A  S  and  DOPANT  IONS  OF  H,  b,  F,  AL, 

CL,  AND  GA«  TO  OATE,  ZNOi  CDS,  AND 
G A  A  S  HAVE  BEEN  UOPEU  BY  ION  l MPL ANT A T I  ON .  THE 
ZNO  ttORK  IS  BEING  EXTENDED  TO  INCLUDE  HIGH 
RESISTIVITY  tl-UOPEU  MATERIAL.  SEM I - I NSUL *T  I  NG 
GA AS  WAS  DOPED  P-TYPE  BY  CD(*)  I MPlaNT AT  I  ON  I 
S  (  +  J  IMPLANTATIUN  will  bE  USED  TO  PRODUCE  THE 
DESIRED  N-TYPE  CONDUCTION,  aCOUsTJC  *AVE 

propagation  and  transducer  interaction  calculations 

ARE  REPORTED  FOR  BOTH  ZnO  AnO  GaAS. 

preliminary  calculations  FOR  T Ht  monolithic 

AMPLIFIER  CONCEPT  in  GAaS  AkE  RtPORTEO.  A 
COMPUTER  PROGRAM  MAS  BEEN  OtVELOPED  WHICH  CALCULATES 
the  attenuation  in  the  amplification  for  parallel 
acoustic  propagation  anu  applied  ELECTRIC  field. 
PRELIMINARY  RESULTS  Fur  ACOUSTIC  MONOLITHIC 
AMPLIFIER  OPERATION  CHARACTERISTICS  ARE  REPORTED  FOR 
BOTH  ZNO  AND  GAAS!  LARGE  GAINS  RESULT  FOR 
ZNQ.  (AUTHOR)  (U) 
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CONUUCTORS.  B,  NONLINEAR  SOUND  TRANSMISSION 

through  an  uKjFict.  <u> 
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descriptors:  («ScmicunducTursi  piezoelectric 

tFf EL  T  J  i  (*CA0MIUH  SULFIDES,  ULTRASONIC 
RADIATION),  (•SOUND  TRANSMISSION,  FLO* 

SEPARATION),  MAlnti'./.TlCAL  ANALYSIS,  ORIFICES 

identifiers:  •puzuelectr ic  semiconductors.  phase 
velol  l  t y 

a.  it  is  shown  that  the  ultrasonic  velocity  in 
semiconducting  lus,  in  the  presence  of  an 
electric  drift  field,  can  e*ceed  ThE 
piezoelecthically  stiffened  Value  fo«  the  insulating 
material,  if  tmc  electron-trapping  relaxation  time  is 
NONZERO,  d.  WHEN  SOUND  OF  SUFFICIENTLY  HIGH 
AMPLITUDE  is  transmitted  thkough  a  SHaRP-EDGED 
ORIFICE  in  A  plate,  FLOrf  SEPARATION  *ILL  OCCUR,  AND 
the  VELOCITY  OF  THE  OSCILLATORY  FLOA  THROUGH  THE 
ORIFICE  is  NO  LONGER  LJNEaRcY  related  to  the  incident 
SOUND  PRESSURE.  AS  A  RESUlT,  THE  TRANSMITTED  SOUND 
A 1 L L  dE  OlSTORTtD  SO  THaT  ITS  FKEUU&NCY  SPECTRUM  AIlL 
BE  DlFFtRENT  FROM  ThAT  oF  ThE  INCIDENT  SOUND.  THIS 
EFFECT  HAS  BEEN  STUDIED  EXPERIMENTALLY  FOR  THE  CASE 
IN  nHjCH  THE  INCIDENT  SOUND  IS  A  PURE  TONE,  JN 

this  experiment  the  orifice  plate  was  set  across  a 
duct  that  was  terminated  by  a  luo*  absorber. 

(AUThoR)  (U) 
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SYNTHf-SIS  AND  CHANAlTERIZaTIOn  UF  THIN  FERROELECTRIC 
AND  SEMICONDUCTING  FILMS.  (U) 

DESCRIPTIVE  NOTE?  FINAL  TECHNICAL  REPT.  I  OCT  66-30 
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descriptors:  i  •FERROtLec tr i c  materials, 

SYNTneSlalLHEMlSTRY  )J  ,  (  *Sfc.M  I  CONOUC  T  I  N<j  FILMS, 

SYNTMFS I S ( CHEMISTRY ) )  *  !«CADMlUM  SULFIDES, 

DOPING)  ,  ION  BOMBARDMENT,  HALL  EFFECT  i 
LUMINESCENCE,  SINGLE  CRYSTALS,  BISMUTH  COMPOUNDS, 

titanium  compounds,  diomdes,  cryogenics,  films  <u) 
identifiers:  *ion  implantation,  thin  films, 

•titanium  OXIDES,  INJECTION  luminescence, 

SEMICONDUCTOR  JUNCTIONS  (U) 

The  results  of  A  SERIES  OF  ELECTRICAL  MEASUREMENTS 
ON  THIN  T 1 02  FILMS  ARE  DESCRIBED  HEREIN.  SUCH 
FILMS  CONSISTENTLY  SHOW  A  NEGATIVE  RESISTANCE  EFFECT 
WHEN  NOBLE  METAc  ELECTRODES  ARE  PLACED  IN  CONTACT 
WITH  THEM.  THE  MAJOR  POrTiqn  qF  TmIS  TECHNICAL 

Report  is  concerned  with  ion  implantation  of  single 
crystal  cadmium  sulfioe,  THE  EXPERIMENTAL  program 
studied  the  effects  OF  uROUP  V  IMPLANTS,  it  was 
founo  that  bismuth  implantations  type  CONVERTED 
CDS  From  its  NATURAL  N-TYPE  STATE.  P-N 
junctions  w e r i*  constructed  ano  room  Temperature  light 

CMISS10N  Kv AS  OBSERVED  In  THE  FORWARD  BIASED  MODE. 

SOMt  OF  the  ASPECTS  OF  lO rt  tNERuY  IUN  IMPLANTATION 
( 2S-50  KEY)  WERE  INVESTIGATED  SUCH  AS  PENETRATION 
DEPTH  ANO  DAMAGE.  (AUTHOR)  (U> 
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Influence  of  boundary  conditions  on  high. field 
domains  in  Gunn  diouesi  <ui 

may  49  BP  bOERiK.  H»  t  oOEHLER , 0  •  I 

UNCLASSIFIED  report 
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descriptors:  (*micro«avf  oscillators, 

♦OlOoEslSEMlCONDuCTOR)), 

I ‘CARRIERS l StM l CONDUCTORS )  ,  MOBILITY)  , 

electrical  conoultance,  negative  resistance 

CIRCUITS.  CADMIUM  SULFIDES  (U> 

IDENTIFIERS;  ‘GUNN  OlOOES,  *h!GH  FIELD  DOMAINS, 
negative  DIFFERENTIAL  CONDUCTIVITY  ( u ) 

USING  THE  METHOD  OF  THE  FIELD  Of  DIRECTIONS,  THE 
influence  of  the  boundary  conditions  on  stationary 
and  moving  HIgH-FIElD  DOMAINS  IN  GUNN  DIODES  is 

analyzed  and  discussed*  a  criterion  for  self- 

INDOCEO  INSTABILITIES,  ESPECIALLY  THE  GUnN 
OSC I LL AT j uNS ,  I j  GIVEN.  IT  IS  ShOWN  T*AT  STATIONARY 
domains  musi  occur  preceding  the  gunn  oscillations, 
and  that  such  oscillations  can  only  occur  for 
Sluhtly  blocking  contacts,  the  analysis  given  in 
This  paper  is  similar  To  THt  uNE  discussed  for  fielo- 

OUEinChED  CCS.  (AUTHUR)  (lit 
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California  unjv  blRkele y  dept  op  electrical 
engineering 

TIME-RESOLVED  SCANNING  EltCTRON  MICROSCOPY  aNQ  ITS 
application  to  bulk-effect  OSCILLATORS,  ( U ) 

FEB  69  ISP  MACOONAlOiN*  C.  SROBINSON, 

G.  Y.  UHITEiR.  M.  { 

CONTRACT!  AF-AF0SR-1R8B-68  ,  nSF-GK-2797 
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UNCLASSIFIED  REPORT 
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SUPPLEMENTARY  NOTE!  SPONSORED  IN  PART  BY  NATIONAL 
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DESCRIPTORS!  (-ELECTRON  MICROSCOPY,  TEST  METHODS), 

(«MICR0MAVE  oscillators,  diodesisemiconoucTori) , 

(•SEMICONDUCTORS,  ELECTRICAL  CONDUCTANCE), 

CADMIUM  sulfides,  gallium  ARSENIDES,  ELECTRIC 

fields,  photoconductivity,  MOBILITY  (U> 

IDENTIFIERS!  *GUNN  DiOOES,  •hi GH  FIELD  DUMA  INS, 

SCANNING  electron  MICROSCOPES  (U) 

The  APPLICATION  OF  THE  SCANNING  ELECTRON  MICROSCOPE 
Tu  THE  EXAMINATION  U F  TIME-VARYING  PHENOMENA  IS 
DISCUSSED.  THE  LIMITATIONS  OF  RESPONSE  TIME  ARE 
MtrJTlONED.  AND  METHODS  FOR  INCREASING  RESPONSE  SPEED 
Are  CONSIDERED,  these  include  The  use  of 
electrostatic  deflection  plates  to  chop  the  primary 
electron  beam,  the  use  of  solid-state  semicondoctor 
DIOdES  AS  ELECTRON  DETECTORS,  and  The  use  of  SAMPLING 
and  the  storage  and  processing  uf  data  prior  to 
DISPLAY,  time-resolved  TECHNIQUES  are  then  applied 
to  A  STUDY  of  The  MuTJON  OF  DOMAINS  Of  high  ELECTRIC 
FIELD  IN  CDS  ULTRASONIC  OSCILLATOR  DIODES  AND  IN 
G A A S  GUNN  EFFECT  uSuDES.  IN  BOTH 
PHOTOCONDUCTING  AnD  SEMICONDUCTING  CDS,  THE 
domain  formation  and  PROPAGATION  IS  CORRELATED  TO  The 
CURRENT  PaVEFORm  OF  The  OSCILLATOR.  NONUNIFORM 
DOMAIN  PROPAGATION  in  T*0  DIMENSIONS  is  examined  in  a 
GAAS  OSCILLATOR.  (AUTHOR!  (U> 
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DESCRIPTORS:  ('SEMICONDUCTORS*  piezoelectric 
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ABSORPTION  SPECTRUM,  ELECTRONS,  PHONONS, 

CRYCgEnICS  <U) 

JUEnT  if  iehs;  -PIEZOELECTRIC  SEMUONDUCToRS, 

EFFECTIVE  mass,  tLEC  r  RON  PHONON  INTERACTIONS, 

POlAROnS  (U) 

the  ZERO-TEMPERATURE  cyclotron  resonance  of  the 
electron  splits  into  tad  groups  as  .he  temperature  is 
INCREASED,  one  lROUP  MOVES  RAPIDLY  TOWARD  very 

small  mass,  the  other  toward  larger  mass,  this 
splitting  has  not  been  predicted  by  previous 
theories,  moreover,  the  first  member  of  the  small- 
mass  GROUP  can  be  ACCOUNTED  FOR  ONLY  DUAL  1 t at i vel Y  BY 
These  theories,  (authort  (U) 
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descriptors:  <*caomIum  sulfiues, 
photoconduct i viTn  ,  (•coherent  Radiation, 

FOCUSING),  REFRACTIVE  INdEa,  ELECTRIC  CURRENTS, 
SEMICONDUCTORS,  0 as  lasers,  heating, 

CRVOoENlCS  (U) 

In  this  paper  a  theory  is  presented  to  explain  the 
observed  lens  effect  proouced  by  a  photocurrent  in 
CDs.  an  APPlIEO  OC  VOLTAGE  CAUSES  LOCAL 
HEATING  oue  To  The  PRESENCE  of  a  LOCALIZED 
photocurrent  produced  by  a  focused  laser  beam,  the 

LOCAL  HEATING  CAUSES  AN  INCREASE  IN  THE  INDEX  OF 

Refraction  and  hence  focusing,  the  theory  predicts 
that  the  magnification  should  be  linear  in  the  power 
dissipated  by  the  photocurrent  and  these  predictions 
fall  very  near  the  measured  values  of  magnification 
FOR  DIFFERENT  VALUES  OF  PhOTOCONOUCTANCE ,  WITH  NO 

fitted  parameters,  in  order  to  explain  the 
threshold  effect  observed  in  some  cds  samples  the 
change  in  the  inoex  of  refraction  with  temperature  of 
CDS  IS  HEASUREO  OVER  A  TEMPERATURE  RANGE  OF  20 
DEGREES-3S0  DEGREES  ANO  IS  FOUND  TO  BE  DN/DT  ■ 

0.DU01 S/DEGREE  C.  (AUTHOR)  (U) 
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descriptors;  (•cadmium  sulfides,  ^luminescence > , 
band  Theory  of  solios,  EaCitation*  semiconductors • 

E  X  C  1  T  0 1.5  ,  CRYOgEnKS,  G«tAT  bRiTaIN  (U) 

The  Rtf'Ol.T  PRESENTS  A  DETAILED  STUDT  OF  the 
VARIATIONS  IN  ThE  STRUCTURE  OF  BLUE  *N0  GREEN  EUGfc 

emissions  on  stokes  and  anTi-stokes  excitation 
for  a  kanoe  of  doped  and  undoped  cds  samples  at 
n.2  degrees  k.  the  variations  observed  are 
interpreted  on  *  model  that  links  the  variations  kith 
the  SIATE  OF  IONIZATION  Of  the  aNTI-STOKES  ACTIVE 
center  in  the  tmo  excitation  conditions,  the  model 
emphasises  the  KOcE  OF  the  centers  COrnalI-Y 
associated  « I TH  DEEP  CENTER  LUMINESCENCE  as  the  ONES 
That  are  associated  aith  the  ed«e  EMISSIONS. 

(AUTHOR) 
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COMPOUNDS,  LUMINESCENCE),  (•EXCITONS, 

INTERACTIONS),  SEMICONDUCTuRSi  OXIDES 
IDENTIFIERS:  «EKCITOn  EXCITON  INTERACTIONS.  *z  i  nc 

UX1DES 

AN  EXTRA  LUMINESCENCE  band  is  OdSERVEd  in  CDS, 

CDSE,  AND  ZNO  UrtOER  INTENSE  ILLUMINATION  BY 
LASER  LIGHT.  | T  IS  SUGGESTED  THAT  THE  ADDITIONAL 
LUMINESCENCE  ARISES  FROM  A  PARTICULAR  EXC I TON-EXC I  TON 
INTERACTION  PROCESS  COMMON  TO  These  SEMICONDUCTING 
COMPOUNDS.  (AUTHOR)  <U> 
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descriptors:  i •semiconductors i  Raman 

SPECTROSCOPY  I  I  ( *PH0N0NS  i  SCATTERING)  i  LASERS, 

CADMIUM  SULFIDES 

identifiers:  lo  phonons,  electron  phonon 

INTERACTIONS 

MUlTIPHONjN  Raman  SCATTERIN'!  FROM  LO  PHONONS 

has  previously  been  observed  in  cds  in  the  case 

Where  THE  LASER  FhEwUENCY  LIES  NEAR  THE  ENERGY  GAP. 

The  COMBINED  effects  of  Finite  WAVE  VECTOR  and 
RESONANT  energy  DENOMINATORS  ARt  OFFERED  As  The 
EXPLANATION  FOR  CERTAIN  FEATURES  OF  THE  SCATTERING. 
THEaE  FEATURES  INCLUDE  THfc  UNUSUAL  POL AH  I  * AT  I  ON 
PROPERTIES  OF  ThE  S I NGLfc-PHONON  SCATTERING  AND  THE 

unexpected  sharpness  of  The  two-phonon  line,  the 
effects  of  the  frohlich  Interaction  are  calculated 
in  lo«est-ondeR  perturbation  theory  under  the 
ASSUMPTION  of  SPHcRICAL,  PARABOLIC  bands.  ThE 

important  part  of  the  scattering  amplitude  is  doe  to 

TtRM5  WHERE  The  LASER  IS  RESONANT  TO  INTERBAND 

transitions,  since  the  parameter  gv/omega  sub  l  is 
of  order  unity,  the  dipole  APPROXIMATION  as  g 
approaches  zero  js  not  applicable,  (here  v  is  the 
ELECTRON  VELOCITY  at  THaT  POINT  IN  THE  zone  where  The 
Laser  Can  CAUSE  REAL  TRANSITIONS.)  in  the  singll- 
phqnon  scattering,  h  is  the  difference  between  the 
Wave  vECTuRS  <jF  The  incioent  ANO  SCATTERED  photons, 
While  for  The  DUUBLE-PHUNON  CaSc,  g  is  The  wave 
V  t  C  T  0  H  OF  ONE  OF  THE  TWO  FINAL-sTaTE  PHONONS.  NO 
EXCIToN  Et-FtCTS  ARE  INCLUDED.  THE  TEMPERATURE  IS 

taken  to  be  Zero  throughout.  (Author)  (u> 
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descriptors:  ( *SuLAR  CELLS, 

PERFORMANCE  I  ENGINEERING) ) t  (•SEMICONDUCTING 
Films*  ELECTRIC  TERMINALS),  CADMIUM  SULFIDES, 
scientific  satellites*  BALLOONS*  work  functions* 
copper  compounds,  sulfides 

identifiers:  OVl-13  satellite,  o V  1  -  1  7  SATELLITE, 

COPPER  SULFIDES*  ELECTRIC  CONTACTS*  OHMIC 
CONTACTS 

The  REPORT  IS  CONCERNED  WITH  TWO  areas  in  the 
CADMIUM  SULFIDE  SOLAR  CELL  DEVELOPMENT  PROGRAM! 

(1)  A  PROGRAM  OF  FLIGHT  PANEL  CONSTRUCTION  FOR 

satellite  and  balloon  testing  of  cds  solar  cells 
and  (2)  a  developmental  Effort  for  improving  the 

STABILITY  and  EFFICIENCY  OF  The  CDS  SOLAR  CELL* 
EXPERIMENTAL  CDS  SOLAR  CELLS  PANELS  AR£  BEING 
TESTED  ON  THE  Ovl-JJ  AND  UVl-17  SATELLITE 
EaPeRIMENTS.  THc  developmental  EFFORT  MAS 
concentrated  into  the  following  areas:  u) 
contact  resistance  mEasuRlments  made  on  the  cos 

CURRENT  COLLECTOR  GRID  ADHESIVE*  (2)  AN 

optimization  of  the  cos  cell  for  good  low  light 
level  PERFORMANCE,  1 3 1  aN  OPTIMIZATION  of  the 
CU2S  BARRIER  FORMATION  PROCESS  AND  IN)  AN 
INVESTIGATION  OF  COPPF.R  NODULES  FOUND  ON  COS 

CELLS  that  hao  heen  degraded  in  the  open  circuit 
voltage  mode*  iu) 
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DESCRIPTORS:  (•CAOMUM  SuLFIDES*  LINE  SPECTRUM}) 

I *CARR IEHS(SEMICoNUUCTORS)  •  RECOMB  I  NAT ] ON 
REACTIONS),  SEMICONDUCTORS,  ZEEMAN  EFFECT, 

CRYOGENICS  C  U  ) 

IDENTIFIERS:  carrier  R£CuMb!NAT ION,  EMISSION 

SPtCIHA  <  o I 

discrete  donor-acceptor  pair  lines  conversing  to 
the  siaja  broao  green  peak  are  reported,  the 
LINES  are  CHARACTERIZED  In  ZERO  MAGNETIC  FIELD  MY 
SPIN-EXCHANGE  splitting  which  decreases  with 
increasing  pair  separation,  soMt  of  the  lines  also 

sho..  ZERO-MAGNETTIC-FIELD  SPLITTING  due  to  CRYSTAL- 
FIELD  effects,  asset  of  closely  spaced  LINES 
Converging  at  2.sib  ev  js  also  reported,  set 
this  set  of  lines  can  be  interpreted  as  donor- 
AcCEPTOR  pair  LINES  In  hHJCH  the  RECOMBINATION  goes 
to  AN  excited  state  of  the  acceptor,  a  good 
theoretical  w i t  to  the  energy  profile  of  thl  pair 

LINES  WAS  NOT  ACHJEVEO.  THE  DENSITY  OF  PAIR  LJNtS 
CAN  Bt  ACCOUNTED  FOk  BY  A  SlN&LE  DONOR  AND  ACCEPTOR. 
(AUTHOR)  <U) 
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availability:  pwb.  in  physila  status  solidi,  V2» 

PK51-K5S  1970. 

SUPPLEMENTARY  NOTt:  SPONSORED  in  part  by  jet 
PROPULSION  LAB.*  PASADENA.  CALjF. 

DESCRIPTORS;  < »S&Ml CONDUCTORS  ,  PnOTOCONOUcT  1  VITY)  , 
(•CADMIUM  SULFIDES.  PHASE  STUDIES),  MEAT 

treatment,  electron  bombardment «  OXYGEN, 
adsorption,  CRYSTAL  WATT JCE  DEFECTS  (U) 

identifiers:  oxygen  desorption,  df.sokption  iu» 

it  is  known  that  uxygen  desorption  can  cause  the 
PHOTOCONDUC r ANCt  OF  COS  TO  CHANGE  maRkedlt, 

RECENTLY  IT  was  SHOWN  DjRtCTLY  t»Y  a  MaSS- 

specTkographic  analysis  That  oxygen  desorption  in 

Ultra-high  VACUUM  at  TEMPERATURES  BETWEEN  IU0  AND 
30UC  RESULTS  in  AN  INCREASE  OF  THE  PHOTOCONDUCTANCE 
BY  FOUR  TO  SEVEN  ORDERS  OF  MAGNITUDE  FOR  UNDOPED 
CLASS  I  CDS  single  CRYSTAL  PLATELETS*  IT  WAS 
SUGGESTED  THAT  A  THIN  LATER  WITH  A  HIGH  DENSITY  Op 
DONURS  (PRESUMABLY  CD  SURPLUS)  IS  RESPONSIBLE 
FOR  The  GREATLY  ENHANCED  PHOTOSENSITIVITY  near  the 

crystal  surface  in  llaSs  i  crystals,  and  that 

absorbed  OXYGEN  PARTLY  COMPENSATES  THIS  ACCUMULATION 
LAYER.  WITH  OESQRtlEO  OXYGEN  THE  ACCUMULATION  LAYER 
BECOMES  fully  ACTIVE  and  the  PHOTOCO^DUCTANCE 
therefore  increases,  at  elevated  temperatures  the 

CO  SURPLUS  OIFFUSES  INTO  THE  CRYSTAL  BULK  ANO 
CAUSES  THERE  SEnS I T U A T I  ON .  IT  IS  THE  PURPOSE  OF 
This  SHORT  note  to  give  further  substance  to  THIS 
model  or  presenting  a  series  of  spectral  distribution 

CURVES  OF  THE  PHOTOCURRENT  aFtEN  CERTAIN  TREATMENTS 
In  uLTRA-H  1  Grl  VACUUM.  (AUTHOR)  (U) 
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PULSE  STRETCHING  UTILIZING  T#0-PH0T0N- J NOUCEO 
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unclassified  report 
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OtSCRlPTORS:  ( ‘LASERS t  *LlGHT  PULSES),  CADMIUM 

SULFIDES,  SEMICONDUCTORS,  FLUORESCENCE  <U) 

identifiers:  *tau  photon  absorption,  q  switched 

LASERS,  RUBY  L aSlRS  (Ul 

the  effect  of  insetting  an  element  exhibiting 
induced  absorption  into  a  o-swItcheu  laser  cavity 
Is  INVESTIGATED  THEORETICALLY  AND  experimentally* 
the  rate  equations  are  solved  assuming  two  types  of 
nonlinear  loss,  one  being  proportional  to  the  square 

OF  THE  LASER  INTENSITY  A  Ny  IH£  OTHER  BEING 
PROPORTIONAL  TO  THE  PRODUCT  OF  LASER  INTENSITY  AND 
DENSITY  OF  EXCITEO  ELECTRONS  IN  THE  NONLINEAR 

absorber,  experiments  are  performed  #jth  a 

RuTaTING-PRISM  HUaY  L*S£R  WITh  a  CDS  CRYSTAL  IN 
ITS  CAVITY.  IT  IS  ESTABLISHED  ThAT  TWO-PhOTON 
ABSuRpTion  Takes  PLACE,  AND  AS  PREDICTED  BY  THE 
theory  that  the  output  intensity  anu  output  energy 

Both  DECREASE  AND  PULSE  LENGTH  INCREASES  As  COMPARED 
WITH  the  normal  Q-SwITChEu  CASE*  in  ADDITION,  THE 
OUTPUT  PULSE  HAS  AN  OSCILLATORY  BEHAVIOR,  AND  iT  IS 

suggested  that  this  is  caused  by  loss  due  to  the 
EXCITED  electrons.  WHICH  are  FOUND  to  have  a  LIFETIME 
OF  APPROXIMATELY  2H  ns.  (AUTHOR)  (U) 
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DESCRIPTORS:  (*ZlNC  COMPOUNDS.  CRYSTAL  GROWTH). 

(•CauMIUK  COMPOUNDS.  CRYSTAL  GROWTH), 

(♦SEMICONDUCTORS,  *CRYSTAL  GROWTH).  CADMIUM 
sulfides.  OXIDES,  SULFIDES,  SELEnIDES, 

TELLURIOES,  ZINC  SULFIDES*  CHEMICAL  ANALYSIS, 

IMPURITIES,  HIGH-PRESSURE  RESEARCH 
IDENTIFIERS:  *GR0UP  2B-4A  COMPOUNDS, 

♦HYDROTHERMAL  CRYSTAL  GROWTH 

The  PURIFICATION,  by  MULTIPLE  treatment  steps,  OF 
CADMIUM  MtTAL  AND  ELEMENTAL  SULFUR  IS  DESCRIBED* 
IMPURITIES  IN  CADMIUM,  AS  DETERMINED  BY  EMISSION 
SPECTROGRAPHIC  AND  ATOMIC  ABSORPTION  ANALYSES  AND 
IMPURITIES  <N  SULFUR  DETERMINED  BY  MASS 
SPECTROGRAPHIC  ANALYSES  ARE  GiVeN,  THE  PREPARATION 
OF  VARIOUS  PURE  SEMICONDUCTOR  MATERIALS  OF  THE 
GROUP  I  I  -  V  I  COMPOUND  TYPE  IS  DISCUSSED  AND 

tables  of  analytical  oata  for  each  are  included* 

The  level  of  impurity  concentration  in  synthesized 
cadmium  sulfide  was  significantly  lowered*  the 
GROWTH  of  CRYSTALS  OF  pore  I  l - V  l  COMPOUNDS  AND 
MIXTURES  OF  COMPOUNDS  FROM  THE  MELT  IN  ThE  PRESSURE 

furnaces  is  Reported  included  ARt  data  concerning 
doping  OF  melt  GROWN  CRYSTALS  WjTh  VARIOUS  elemental 
dopings  both  SINGLY  and  In  PAIRS*  EXPERIMENTS  on 
The  GROWTH  OF  Z  N  0  CRYSTALS  BY  The  HYDROTHERMAL 
Method  ARe  GIVEN,  ALONG  WITH  THE  PREPARATION  AND 
OPERATING  PROCEDURES  USED  WITH  1  HE  AUTOCLAVE.  GEL 

diffusion  crystal  growth  experiments  ARE  also 

REPORTED.  (AUTHOR)  <U) 
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OtSCRlPTORS;  («GAS  LASERS.  *0P  T 1  CAL  MATERIALS). 

(•infrared  windows,  •lasers) .  semiconductors, 
rubidium  COMPOUNDS.  IODIDES,  UlTHAVjOLET  optical 
MATERIALS,  SINGLE  CRYSTALS,  SPECTRA  (  V  I  S  I  BLE  ♦ 
ULTRAVIOLET),  SPfcCTRA( iNFRARtO)  ,  PURIFICATION, 

CRYSTAL  GROWTH,  INUIUM  COMPOUNDS,  SULFIDES, 

cadmium  sulfides,  carbon  dioaioE*  chlorides  (U> 

IDENTIFIERS!  INDIUM  SULFIDES,  'CARBON  DIOXIDE 
LASERS,  RUBIDIUM  CHLURIDE  (U> 

THE  REPORT  DEALS  WITH  ThE  INVESTIGATION  OF  SINGLE 

crystals  for  higher  power  laser  windows*  the 
following  crystals  were  grown  and  their  optical 
properties  studied;  kf,  rbf,  csfi 

NACl.  KCl,  SBCL!  KBK,  RbBR,  CSBKI 
C  S  I  I  A GB R  !  CUCL  !  PBCL2  •  PbBR  2 ! 

CDS,  IN2SJ,  AND  C0S*lN2S3*  THE 

ULTKAVIOLET  (OR  VISIBLE)  AND  INFRARED  ABSORPTION 

edges  were  measured,  the  influence  of  absorption 
maxima,  temperature  and  impurities  on  the  absorption 
edges  is  discussed,  comparing  the  absorption  at 
10,6  MlCRU  M  with  INFRARED  AB50HPTIQN  edges,  there  is 
an  tVlOENT  RELATION;  FOR  MOST  CRYSTALS  ThE 
ABSORPTION  AT  lu.6  MICRO  M  DECREASES  WITH  INCREASING 
SPECTRAL  DISTANCE  From  the  absorption  edges,  rbcl 
Has  The  lowest  absorption  of  all  investigated 
crystals*  deviation  from  the  above  relation  in  some 
CRYSTALS  IS  CORRELATED  to  CRYSTAL  DEFECTS  or  surface 
contamination,  the  pure  polyatomic  semi-conductors. 

Cos,  I  NX  5  J  and  CDS,  IN2S3  SHOWED  TWO 

ORDERS  OF  MAGNITUDE  HIGHER  ABSORPTION  THAN  MOST  IONIC 

CRYSTALS  and  therefore  are  not  suitable  for  high 
POWER  LASER  WINDOWS*  rOK  BETTER  WINDOWS  A  FURTHER 
IMPROVEMENT  of  crystal  purity  is  necessary. 
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SUPPLEMENTARY  NOTE!  SPONSORED  IN  PART  BY  NATIONAL 
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descriptors:  (•semiconductors,  *3 and  theory  of 

SOLIDS),  GERMANIUM,  GALLIUM  ARS&NlDES,  ZINC 
SULFIDES,  C AOM 1 UM  SULFIDES,  CADMJUm  SELENiDeS, 

INDIUM  COHPOUNOS,  zinc  compounds,  antimony 
COMPOUNDS,  OXIDES,  PHOSPHIDES,  TELLURlDES, 

CRYOGENICS,  PIEZOELECTRIC  TRANSDUCERS  (U) 

IDENTIFIERS:  PjEZOREFLECTANCEr  GALLIUM 

antihonides,  indium  phosphides,  cadmium 
tellurides,  ZINC  OXIDES  (U) 

THE  DIRECT  GAPS  OF  (•£,  QAAS,  G  ASB , 

INP,  ZNS,  COTE,  COSE,  COS,  AND 

ZnO  Pave  been  measured  USINC*  the  PIEZOREFLECTANCE 
technique,  thin  single  crystacS  of  these  materials 
were  MOUNTED  ON  LEAO-ZIRCONATE-LEAD-TITANATE 
PIEZOELECTRIC  TRANSDUCERS  AND  COOLED  TO  77K. 
MEASUREMENTS  WERE  PERFORMED  WITH  THE  STRESS  APPLIED 
along  the  <iooi  and  diif  crystallographic 
directions  of  the  cubic  materials  and  along  the 

(0001)  AND  (11-20)  DIRECTIONS  of  THE 
HEXAGONAL  MATERIALS,  the  SHEAR  DEFORMATION 
POTENTIALS  e  aNO  O  OF  The  HIGHEST  VALENCE-BAND  STATt 
OF  THE  CUBIC  MATERIALS  *ERF.  DETERMINED  FROM  THE  RATIO 
OF  THE  INTENSITY  OF  THE  LJGHT  POLARIZED  PARALLEL  AND 
PERPENDICULAR  TO  THE  DIRECTION  OF  THE  STRESS  AND  THE 

known  values  of  the  hydrostatic  deformation 
potentials,  the  results  show  a  continuous  increase 
of  the  ratio  o/b  from  the  covalent  MATERIALS  ge  and 

SI  TO  THE  PARTIALLY  lONjC  I  I  I  -  V  AND  U-VJ 
COMPOUNDS.  A  SIMPLE  POlNT-jON  MODEL  IS  PROPOSED  To 

explain  the  increase  in  the  Ratio  d/b  with  increasing 

IONICITY  FOR  THE  CUBIC  MATERIALS.  FOR  the  iURTZITE 
materials,  similar  measurements  YIELD  RATIOS  of  shear 
To  HYDROSTATIC  DEFORMATION  POTENTIALS,, 

(U) 
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DESCRIPTORS!  < .UtTRASON  1C  RADIATION,  SOURCES). 
(•PIEZOELECTRIC  CRYSTALS.  SEMICONDUCTOR  DEVICES). 
MODULATORS,  SEMICONDUCTORS,  CAQMIUM  SULFIDES, 

LASERS,  OSCILLATORS  (U) 

IDENTIFIERS:  •acoustooptic  modulators, 
acoustooptic  interactions,  piezoelectric 
semiconductors,  ultrasonic  oscillators  (U> 

in  recent  years  there  has  been  CONSIDERABLE 
interest  in  The  UaE  of  acoustq-optical  interaction 
phenomena  for  the  modulation,  deflection,  and  q 

SWITCHING  OF  lasers.  THIS  MAS  BEEN  DUE  PRINCIPALLY 
TO  the  DEVELOPMENT  OF  NEW  MATERIALS  AND  TECHNIQUES 
WHICH  HAVE  MADE  SUCH  OEVlCES  COMPETITIVE  WITH  THE 
BETTER  ESTABLISHED  MECHANICAL  AND  ELECTRO-OPTIC 
MtTHOoS.  TYPICALLY  AN  AC0U5T0-0PT l C  SYSTEM  CONSISTS 
OF  AN  INTERACTION  MEDIUM  ONTO  WHICH  A  PIEZOELECTRIC 

transducer  is  bonded,  ano  an  r»f.  power  source 
which  excites  the  transducer  producing  the  required 

ACOUSTIC  WAVES.  THIS  REPOrT  DjSCUSsES  a  SIMPLIFIED 
alternate  approach  to  this  problem  in  which  an  'active 
ultrasonic  OSCILLATOR  excited  by  a  DC  VOLtAQE 
source  serves  as  BOTH  The  INTERACTION  MEDIUH  and  the 
GENERATOR  OF  THE  ULTRASONIC  WAVES,  (AUTHOR)  IU) 
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UNCLASSIFIED  REPORT 

availability:  pub*  in  JNL.  of  LUMINESCENCE.  V 3  PI* 
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DESCRIPTORS:  (•SEMICONDUCTORS.  •LUMINESCENCE), 

IMPURITIES,  CRYSTAL  LATTICE  DEFECTS,  OXYGEN, 

zinc  compounds,  tellur i des ,  sulfides,  cadmium 

COMPOUNDS,  SELENIOES,  SOLID  SOLUTIONS*  CADMIUM 
SULFIDES,  CADMIUM  SELENIOES,  ZlNC  SULFIDES, 

LXCIT0N5  (U) 

identifiers:  •PHOTOLUMINESCENCE  (U) 

PHOTOLUMINESCENCE  SPECTRA  AT  R*2K  DUE  TO  OXYGEN 

and  tellurium  isoclectronic  traps  have  seen  observed 
IN  the  following  i I -v 1  solid  solutions  prepared 

BY  ANNEALING  P040ER  MIXTURES  OF  THE  BINARY 

compounds:  0  in  znte« i-xiseuj  , 

ZNTE(  l-X)S(X)  ,  AND  ZN< l- 
Y | CO  I Y  »  TE I  TE  IN  ZN ( 1 -Y ) CD ( Y I S • 

ZN(l-Y>CO(Y)SCi  ZNSl  l-X)St(X) , 

CDS< l-X)SE(X)  ,  AND  ZNTt l  I • 

X)SE(X).  IN  ALL  CASES  THE  QUALITATIVE  CHANGE 
IN  TRAPPING  ENERGY  WITH  ALLOY  COMPOSITION,  AS 

indicated  by  the  change  in  phqtuluminescence  energy 

RELATIVE  TO  THE  ENERGY  GAP,  IS  CONSISTENT  WITH  THE 
I SOELCC TRON I C  TRAP  MODEL*  ACCORDING  TO  THIS  MODEL, 

THE  TRAPPING  ENERGY  FOR  An  EXCJTOn  BOUND  TO  THE  TRAP 
SHOULD  DEPENO  PRIMARILY  ON  THE  DIFFERENCE  IN 
ELECTRONEGATIVITY  BETWEEN  THE  IMPURITY  AND  THE  HOST 
ATOM  WHICH  IT  REPLACES,  FOR  ALLOYS  INVOLVING 
SUBSTITUTION  ON  THE  ANION  SUB-LATTICE,  THE  TRAPPING 
ENERGY  DECREASES  MARKEDLY  WITH  INCREASING  X  EXCEPT 
FOR  TE  IN  ZNTE( l«X|5E(XJ ,  WHERE  THE 
OPPOSITE  CHANGE  OCCURS,  FOR  ALLOYS  INVOLVING 
SUBSTITUTION  ON  THE  CATION  SUB-LATICE,  the  TRAPPING 
ENERGY  DOES  NOT  DEPEND  STRONGLY  ON  Y*  (AUTHOR)  !U) 

I 
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DESCRIPTORS:  INSULAR  CELLS,  MAnOF actuRjng 

METHODS),  CADMIUM  SULFlOtS,  METAL  FILMS, 

SEMICONDUCTING  FILMS,  PLASTIC  COATINGS,  VAPOR 
PLAT  INC,  VACUUM  APPARATUS,  BARRIER  COATINGS 

identifiers;  thin  films 

the  study  is,  essentially,  a  brief  description  of 
The  processes,  CUhRENTLY  used  and  ALTERNATIVES, 
necessary  to  THE  MANUFACTURE  of  THIN  FILM  CDS 
SOLAR  CELLS.  THESE  PROCESSES  RELATE  TO  THE 
application  of  the  conouctive  LAYER  To  the  plastic 
FILM,  PLATING  ON  OF  A  SUITABLE  METALLIC  jNTERLAYER, 
deposition  of  the  CDS  LAYER,  FORMATION  of  the 
barrier.  ATTACHMENT  of  the  conductive  GRID  and  cover 
plastic  and  in  process  and  final  testing,  material 

COSTS  AND  PRODUCTIVITY  OF  EACH  OF  THE  PRESENT 
MANUFACTURING  PROCESSES  Are  listed,  and  AS  a 
COMPARISON,  MATERIAL  COSTS  AND  PRODUCTIVITY  BASED  ON 
HIGH  PRODUCTION  METHODS  are  ESTIMATED  whenever 

possible,  those  processes  ok  operations  which  lend 
themselves  presently  to  large  volume  production  have 
been  incorporated  into  SUGGESTED  MECHANISMS  that  are 
BRIEFLY  DESCRIBED,  A  FEW •  OF  WHICH  GRIODING  IS  AN 
EXAMPLE,  ARE  IN  NEED  OF  FURTHER  STUDY,  AS  TO 
PROCESSES  which  ARE  MORE  ADAPTABLE  TO  MECHANIZATION 
than  at  present,  (author)  (U) 
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DESCRIPTORS:  (•PIEZOELECTRIC  CRYSTALS,  ultrasonic 

RADIATION),  i  *P  I  EZOEk.EC  T  H  I  C  TRANSDUCERS, 

DESIGN).  (•SEMICONDUCTING  FIlMs.  MICROWAVE 
FREQUENCY).  SINGLE  CRYSTALS.  CADMIUM  SULFIDES, 

LITHIUM  COMPOUNDS.  ZINC  COMPOUNDS.  NlOBATES, 

OXIDES 

IDENTIFIERS:  •MICRONAVE  ACOUSTICS,  surface  waves, 

thin  FILMS,  acoustoelectric  effect,  zinc  OXIDES, 
lithium  niobates 

Recent  advances  in  microwave  acoustics  techniques 

HAVE  RESULTED  IN  A  GROWING  DEMAND  FOR  HIGH-QUALITY 

Thin  films  FOR  use  IN  VARIOUS  acoustic  DEVICES. 

OkIENTED  PIEZOELECTRIC  FILMS  aERE  FIRST  USED  TO 
INCREASE  THE  EFFICIENCY  OF  TRANSDUCERS  FOR  «UL* 

ACOUSTIC  HAVES  AT  FREQUENCIES  AbOVE  The  LIMIT  of 
CRYSTAL  PLATE  RESONATORS •  ALTHOUGH  tXTENSlVt 
APPLICATION  Of  THESE  TRANSDUCERS  IN  BOTH  PASSIVE  AND 
ACTIVE  DEVICES  HAS  BECOME  POSSIBLE  *ITH  THE 
IMPROVEMENTS  IN  FILM  QUALITY.  IT  N0»  APPEARS  THAT 
SURFACE  ELASTIC  WAVES  WILL  AFFORD  THE  MAIN  VEHICLE 
FOR  ThIN-FILM  ACOUSTIC  DEVICE  APPLICATIONS,  THE 
PROPERTIES  OF  SURFACE  WAVES  ARE  DISCUSSED  HERE  AND 
The  PRINCIPAL  DEVICES  CURRENTLY  UNDER  INVESTIGATION 
ARE  DESCRIBED.  THE  DETAILED  REQUIREMENTS  OF  THIN 

films  suitable  for  surface  have  devices  are  presented 

TOGETHER  ft  I TM  EXAMPLES  OF  THE  SHORTCOMINGS  OF 
CURRENTLY  AVAILABLE  FILMS.  PARTICULAR  ATTENTION  IS 
FOCUSED  ON  AMPLIFYING  STRUCTURES  EMPLOYING  ilTHLR 

large  area  orienteo  piezoelectric  films  or  high- 

MOeiLlTY  SINGLE-CRYsTxL  SEMICONDUCTOR  FILMS. 

(AUTHOR)  (U) 
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1*CAUMIUM  SELENlUES,  PUM P I n G t OP T I C AL  )  >  , 

EXCITOnS,  PHONONS,  CADMIUM  SuLFiOES  (u) 

Identifiers:  •semiconductor  lasers  <u> 

the  literature  related  to  stimulated  emission  in 

Il-vi  SEMICONDUCTING  COMPOUNDS  IS  SUMMARIZED. 

stimulated  emission  gain  curves  are  calculated  for 

COSE.  (AUTHOR)  (U) 
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DESCRIPTORS:  {•SEMICONDUCTORS.  PIEZOELECTRIC 

crystals).  (•Cadmium  sulfides,  ultrasonic 

RADIATION),  velocity,  CRYOGENICS  |U) 

identifiers:  piezoelectric  SEMICONDUCTORS. 

ELECTRON  TRAPS  (U) 

IT  IS  Shown  That  the  ULTRASONIC  VELOCITY  in 
SEMICONDUCTING  CDS,  IN  THE  PRESENCE  OF  AN  APPLIED 
ELECTRIC  drift  FIELD.  CAN  EXCEED  THE 

PIEZOELECTR1CALLY  STIFFENED  VALUE  FOR  THE  INSULATING 
material,  if  the  electron-trapping  relaxation  time  is 

NONZERO.  (AUTHOR)  (U> 
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DESCRIPTORS!  (• SEM 1  CONDUCTORS ,  INTERFACES)  • 

( *CAOM  J  UM  SULFIDES,  P HO T uE LE C T R 1 C  EFFECT), 

(♦SOLAR  CELLS,  MANUFACTURING  METHODS), 

PERFuRmANCE(ENGINEERING)  ,  USSR  ( U I 

IDENTIFIERS!  •SEMICONDUCTOR  JUNCTIONS, 

TRANSLATIONS  (U) 

HE  DEVELOPMENT  OF  lFFICIENT  PHOTOELECTRIC 
'.UNVEhTERS  S  A  sE  D  ON  COS  IS  DESCRIBED.  THE 

photoelectric  p-n  junctions  «E«t  made  as  Follows: 

CADMIUM  SULFIDE  PUWUER  aAS  PRESSED  1 N  fo  SMALL 

tablets  under  a  pressure  of  several  hunurEd  kilograms 

PER  CM(SUPEHSCRlPT  2).  THE  TABLETS  *»ErE  B*KED 
FuR  )3  M I n  UNDER  CLUSELY  CONTROLLED  CONDITIONS  to 
form  pure  MONOCRYSTALS  (SIZE.  Up  TO  50  MU)  ON  ONE 
SIDE  UF  THE  TABLET,  I.E.,  TU  FORM  ThE  aORKjnG  SURFACE 
OF  THE  CONVERTER.  THIS  WORKING  SURFACE  WAS  THEN 
IMMERSED  FOR  SEVERAL  SECONDS  in  A  BOILING.  SATURATED 
WaTeR  SOLUTION  OF  CUPPER  SULFATE  TO  COVER  IT  (KITH  A 
T-iJim  COATING  WHICH  LONTaInED  P-TYPE  CARRIERS  AND  MAS 

presumed  to  be  formed  by  the  chemical  reaction  pIven, 

The  COATED  TAbLtT  WAS  ThEn  HEATED  AT  A  TEMPERATURE 
OF  jSU  DEGREES  CENTIGRADE  for  about  zu  sec.  the 
CUNVEHTER  WAS  CUMPUtTED  BY  uEPQSITlNG  ELECTRODES  ON 

both  sides  of  the  tablet,  efficiencies  of  the  order 

OF  d  PERCENT  WERE  ObTAlNEu  WITH  THE  DESCRIBED 

photoelectric  converters,  iauthur)  t u > 
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DESCRIPTORS:  (•SEMICONDUCTORS.  ‘uUMINESCENCE » . 

(•CAuMlUM  SULFIDES*  tXClTONS),  (*CADMlUM 
SElEnIoES,  E AC  I  TUNS ) *  band  theory  of  SOLIDS, 

ZINC  COMPOUNDS,  t AC  1  I  AT  I  ON,  PHONONS,  CRYOGENICS* 

LASERS.  OXIDES.  THESES 

IDENTIFIERS;  -EXClTON  EXCITON  INTERACTIONS.  *ZlNt 
OXIDES,  TWO  PHOTON  ABSORPTION 

The  thesis  reports  the  RESULTS  of  an  EXPERIMENTAL 
study  of  LUMINESCENCE  IN  several  2-8  SEMICONDUCTING 
compounds  at  excitation  levels,  provided  by  laser 
pulses,  of  i  xw/so  cm  to  s  mw/Sh  cm.  under  such 
CONuITIONS  an  additional  luminescence  band  APPEARS 
WHICH  IS  NOT  OBSERVED  when  LUMINESCENCE  is  EXCITED  by 
MUCH  lOWEK  intensity  CONVENTIONAL  MERCURY  lamps* 
the  additional  emission  was  observed  in  two 

DIFFERENT  TYPES  of  CDS  AS  WELL  AS  IN  CDSE  AND 
Z  NO  •  IN  EACH  CASE  IT  INCREASED  AT  A  RATE 
faster  than  linear,  becoming  prominent  in  the  range 
lo  -  ioo  kw/So  cm  whereas  luminescence  attributed 
t  sound  excitons  increased  linearly  with  excitation 
Intensity  at  first,  but  eventually,  in  all  cases 
except  znu,  appeared  to  saturate,  a  kinetic 
treatment  of  the  model  yields  the  following  value  for 
the  cross  section  for  this  process:  lo  to  the  iwth 

POVIeR/Sw  cm.  (AUTHOR)  (U) 
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descriptors:  (•crystal  growth,  *su8l i mat ion > , 
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SULFIDES,  SUkFaCE  PROPERTIES),  SINGLE  CRYSTALS, 
SEMICONDUCTORS,  tTCHtO  CRYSTALS.  DISLOCATIONS  (U) 

the  surface  structure  of  <quqi>-  ano  iiui- 
i  juj-oRIented  single  crystals  of  zns  and 
cos  sublimated  under  controlled  variable  vapor 

PRESSURE  ii A S  INVESTIGATED.  THE  RESULTS  wE«E  FOUND 
TO  BE  CONSISTENT  WITH  TmE  TERR ACE-LEDGE-K I NK  MODEL  OF 
SUBLIMATION.  POSSIBLE  REVISIONS  to  the  theory  of 
The  EFFECT  OF  CMARGtD  CARRIER  CONCENTRATION  ON 
SUBLIMATION  OF  II-VI  COMPOUNDS  ARE  SUGGESTED. 
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ANALYSIS).  CADMIUM  SULFIOES.  LEAD  COMPOUNDS, 

CADMIUM  SELENIDES.  GfcRMAlNlUM  COMPOUNDS, 

tellorides.  sulfides.  selEnides 

IDENTIFIERS!  «QRUUP  RA-6A  COMPOUNDS,  *GROuP 
JB-6A  COMPOUNDS.  ELECTRON  PROBES 

QUANTITATIVE  ANALYSIS  WiTm  THE  ELECTRON  MlCROPROBE 
DtPENUS  UPON  THE  CONVERSION  OF  MEASURED  X-RAY 
INTENSITIES  To  CHEMICAL  COMPOSITIONS*  THE  PAPER 

describes  a  method  which  uses  theoretical  calibration 
CURVES  IN  The  DETERMINATION  of  ELEMENTS  a  and  b 
IN  TERNARY  A( J "X ) a ( X ) c  alloys  ftHlCH  ARE 
pseuoouinary  solid  solutions  of  the  semiconducting 
COMPOUNDS  AC  AND  UC.  THIS  METHOD  HAS  BEEN  USED 
for  analyzing  the  fullOhIng  alloys:  coTtd- 

X ) St ( X  )  ,  CDS ( I -X  )  SE ( X )  .  Zn  (  l  - 
X)CD(X)S.  ZN(  l-X)CD(X) Tt . 

ZNTE<  l-X  )S|X)  ,  ZNTEU-X)SE(X)  , 

ZNSEI  1-X  )S( XI  ,  HG( I-XICD ( X) TE , 

Pb(  I-X)GE(X)SE.  Pdl  l-X)GE(X)TEi 
PB(  I  »  a  )  S  N ( X  )  S  e  PB(l-X)SN( a)SE. 

P6  (  I»X  )  SN  I  X  )  TC  .  SNU-X)GE(X)TE. 

GAAS( 1-X  )P( X)  .  GAll-X)  I  N ( A ) P  . 

GA(  I-A)  INIXiAS.  INSB 1 1 -X ) TE ( X )  , 

PBU-XJCDIXIS.  tXCEPT  FOR  THE  SYSTEMS 
FORMED  BETWEEN  INSB  AND  I nTE  AND  BETWEEN 
PbS  AND  CDS.  BOTH  CONSTITUENT  COMPOUNDS  jN 
EACH  SYSTEM  BELONG  TO  ThE  SAME  uROUP  OF 
SEMICONDUCTORS.  EITHER  THE  I  I - V 1  *  IV-VJ,  OR 
I  1  I  *■  V  GROUP.  AN  ITERATIVE  PROCEDURE  FOR  USING 

theoretical  calibration  calcUu.-.tions  in  determining 

all  FOUR  ELEMENTS  in  the  quaternary  solid  solution 

PB<  l-x ) SNl X  I Te ( 1-Y ) SE( Y J  I  S  ALSO 

ObSCRIBEO.  (AUTHOR)  ... 
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descriptors:  i •semiconductors  ,  »raman 

SPECTROSCOPY),  (  •  C  A  D  H  I  U  M  SulFlDES,  RAMAN 
SPECTROSCOPY),  (•SILICON,  RAnAN  SPECTROSCOPY), 

molecular  energy  levels,  band  theory  of  solids  iu) 

identifiers:  laser  spectroscopy  « u > 

a  pronounced  decrease  in  the  to  Raman  scattering 

EFFICIENCIES  OF  CDS  HAS  BEEN  OBSERVED  AS  THE 

incident  photon  energy  approaches  the  direct-energy 
Gap.  previous  Resonant  rahah  measurements  have 

Shown  only  mOnOTOn I CALLY  INCREASING  EFFICIENCIES,  a 

decrease  uf  the  fi2gj  mooe  in  si  has  also  been 

OBStRvED  AS  The  RESONANCE  WITH  THE  I ND I RECf-ENENG Y 

gap  is  approached,  the  observed  decreases  in 
cos  ano  si  can  both  be  accounted  for  by 
extending  loudOn*s  theory  to  include  a  destructive 
Interference  between  the  resonant  and  nonresonant 
contributions  to  the  ramAn  scattering  amplitudes. 
(AUTHOR)  (U) 
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METHODS.  THERMAL  STRESSES.  SPACE  ENVIRONMENTAL 
CONDITIONS.  CADMIUM  SUlFIOES. 

FAILUKe(ELECTRQNICS)  ,  SEMICONDUCTOR  OEVICE*. 

RELIABILITY (ELECTRONICS! 

IDENTIFIERS;  PhOTOVOlTIC  EFFECT 

CAOMlUM  5ULFI0E  THlN  FILM  CELLS  MERE  OPERATED  UNDER 
DIFFERENT  BIAS  CONDITIONS  fOR  PERIODS  OF  Sj*  MONTHS 

in  the  following  environments:  vacuum  thermal 

CYCLING  BETWEEN  -160  ANO  AOC.  CONSTANT  ILLUMINATION 
In  VACUUM  AND  IN  DRY  OXYGEN  AT  60C.  THE  RESULTS 
MERE  COMPARED  TU  THt  DEGRADATION  OF  TEST  CELLS  IN 
SYNCHRONOUS  ORBIT.  IT  WAS  CONCLUDED  FROM  ThE 

observed  changes  in  The  i-v  characteristics  that 
The  degradation  is  caused  primarily  by  a  combination 
of  LIGHT  ANO  TEMPERATURE  ANO  NOT  BY  PURELY  THERMAL 
STRESSES.  THE  PRESENCE  OF  A  VACUUM  DOES  NOT  APPEAR 
TO  BE  A  SIGNIFICANT  CONTRIBUTORY  FACTOR  TO  THE 

ultimate  degradation  of  The  cells,  (author)  tu> 
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descriptors:  <  » Z  1  NC  COMPOUNDS,  compressive 

PROPERTIES!,  (•CAOMIUM  COMPOUNDS,  COMPRESSIVE 
PROPERTIES),  SINuLE  CRYSTALS,  SOlFIDES, 

SELE hides,  OXIdEs,  TeLLUrJdES,  INTERFEROMETERS, 

cadmium  sulfides,  cadmium  selEniues,  zinc 

SULFIDES,  SEMICONDUCTORS 
IDENTIFIERS:  *GR0UP  ZB-AA  COMPOUNDS,  ZINC 

SELENIDES,  ZINC  TELLURlDES,  ZINC  OXIDES,  C*DMlUM 
TELLUR  I DES 

ThE  ISOTHERMAL  linear  compressibilities  of  the 
I  I  -  V  I  COMPOUND  single  CRYSTALS!  CDS, 

CDSt,  CUTE,  Z  NO  ,  /.NS,  ZNSb,  AND 

Z  N  T  E  HERE  MEASUREu  bY  AN  OPTICAL  I  N T ER F t RUME TE R « 

The  CHANGE  IN  LENGTH  OF  The  CRYSTALS  WAS  OBTAINED 
RELATIVE  TO  Iron  uNuER  hYdruSTATJC  PRESSURE  TO  OBTAIN 

the  initial  paramlTers  of  the  Interferometer. 

(AUTHOR)  <  u  > 


(U) 

(U) 


346 


un classified 


/ZZZHT 


UNCLASSIFIED 


UOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2ZZHT 

AO-71S  W  7  H  2U/1  20/12 

NORTHWESTERN  UNJV  EVANSTQn  ILL  1  NFORMaT  l  ON-PROcLSS  I  NG  AnO 
CON i ROL  SYSTEMS  LAB 

SURFACE  MlCHOACOUSTlCS.  (U) 

DESCRIPTIVE  NOTE!  TECHNICAL  KEPT., 

SEP  70  89P  EPSTL I N » MAX  J 

REPT.  NO.  TR-70-101 

CONTRACT!  n0001N-A;-A-03SA-0UP3i  ARPA  QRUER-112V 
UNCLASSIFIED  REPORT 


descriptors:  (-ultrasonic  radiation,  microwave 
frequency ) t  STATE-OF-THE-ART  reviews. 
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SEMICONDUCTORS,  cadmium  SULFIDES, 

MAGNETOSTRICTION,  RADAR  EQUIPMEN'  (U) 

Identifiers:  -microwave  acoustics,  -acoustic 

SURFACE  WAVES.  SURFACE  waves,  LOVE  WAVES, 

•M ICROaCOUST ICS  I  INTER01GITAL  TRANSDUCERS, 

MAGNETQELASTIC  EFFECTS,  P 1 EZOELElTH  i  c 

SEMICONDUCTORS,  LITHIUM  NIUBATeS,  MAuNOnS  |U) 

the  report  contains  an  introduction  t0  the  field  of 

SURFACE  MJCROaCOUST ICS.  I  I  INCLUDES  a  review  of 

the  present  state-of-the-art,  and  an  annotated 
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ELECTRUN  DENSITY  <U> 

identifiers;  *ne «a  r i v e  differential 

CONDUCTIVITY  TV)) 

IT  IS  SHO..N  That  THt  OBSERVED  STEEP  DECHEASE  OF  THE 
ELECTRON  DENSITY  in  PHOTOCONDUCTING  cosiae, 

AC)  A 1 TH  F1EL0  in  The  RANGE  BfiTwEEN  20  AND  70 
KV/CM  IS  CAUSED  BY  a  REDISTRIBUTION  OF  HOCES  FROM 
SLO.(  TO  FAST  RECOMBINATION  CENTRES  (FlEED 
QUENCHING).  Thu  REDISTRIBUTION  IS  PRODUCED  BY 
FIELD-ENHANCED  IQNUATION  Of  IiOs.ES  FROM  cOULOMB- 
ATTRACTIVt  SLOW  RECuMfl I  NAT  I  UN  CENTERS.  TrE  ABRUPT 
ONSET  OF  THt  FltLD  WUENCHJNG  OCCURS  BECAUSE  OF  THE 
SLOtv  RECOMBINATION  TRAFFIC  MASKING  THE  FAST  CENTER 

TKAFfic  until  it  becomes  predominant,  competing 
Infrared  DUENcHINO  reduces  the  MASKING  EFFECT  and 
uncovers  the  earlier  phases  of  field  quenching 

ALREADY  NEAR  l  NV/CM  (AT  20uK).  IMPACT 
Ionization  and  ZENER  EXTRACTION  OF  holes  From  slow 
centers  cannot  explain  the  observed  behavior. 

HUWtVER.  nUANTITATIVE  AviHtEMENT  BETWEEN  EXPERIMENT 
AND  FIELD  QUENCHING  VIA  F J ELO-ENHANCEO  IONIZATION  CAN 
BE  kEaCHEU.  UUTHUR)  IU) 
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lead  COMPOUNDS,  tin  COMPOUNDS,  OXIDES,  SULFJOES, 

tellurjdes,  ultrasonic  Radiation,  piezoelectric 

CRYSTALS  (U) 

Identifiers:  leau  sulmdes*  leao  OXIDES,  lead 
TELLURlDESo  TIN  TELLHRIDES,  CADMIUM  telluridls* 
germanium  telluridls,  AUGMENTED  PLANE  WAVE  METHOD  (U) 

Tht  FIRST  SI*  MONTHS  HAVE  SEEN  THE  INITIATION  OF  5 

Research  on  a  variety  of  pseudo-binary  alLoy 
materials:  a  series  of  feasibility  studies  on 
EXTENDING  existing  TECHNIQUES  NEVER  PREVIOUSLY 
employed  un  hetero-epitaxjc  films  to  these  materials 
as  well  as  considering  some  other  methods  unique  to 
film  studies!  a  physio-chemical  research  program  on 
the  Pas-poo  alloy  system?  substantial 
pwouRtss  in  theoretical  band  structure  calculations 
On  end  point  materials  ie.g*  snte  and  cos  M 

A  REFORMULATION  OF  the  APft  PROGRAM  TO  SIMPLIFY 

future  calculations,  of  The  five  materials  under 

ST'JuY,  FOUR  ARE  BEING  PREPARED  ROUTINELY  AS  EPITaaU 
Films,  THE  EVAPORATION  ""TtM  for  the  fifth 
MATtKIAL  IS  RAPITLY  /,  InG  COMPLETION, 

MEASUREMENT  EQUIPMENT  jlEN  ORDERED  WHERE  NEEDED 

AND  SOME  INiTjAL  PRU'  ■  -  HaS  BEEN  MADE  IN  TESTING 

these  materials,  iauthohj  i u > 
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The  exchange  ENERGY  FOR  The  AaNNIER  EXCITOn  is 
calculated  by  solving  a  previously  derived  two  body 
Hamiltonian  h  sop  (21.  two  different 
methods  are  given  to  obtain  the  sqloTion  of  the 
eigenvalue  problem  of  h  Sop  UJ  in  the 

EFFECTIVE  MASS  APPROXIMATION,  both  CALCULATIONS 
yield  the  same  results.  The  Exchange  energy  is 
CALCULATED  for  several  EXAMPLES  and  values  between 
lU*  AND  2  u  Z  OF'  THE  BINDING  ENERGY  OF  THE  PURE 
HyDkOGENLIKE  CASE  were  FOUND*  (AUTHOR)  (0) 
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Phonon  SIoEUANDs  have  been  OBSERVED  ON  an  EMISSION 
line  due  TO  AN  tXCSTON  a°UNU  TO  AN  lONUEO  DOnOH  ANo 
also  ON  An  EMISSION  line  DUE  to  an  EXCITON  bOUNO  TO  A 
neutral  acceptor  in  cos.  the  phonon  energy 

INDICATES  THAT  THE  COUPLING  IS  THROUGH  ThE 

Longitudinal  optical  phonons*  the  phonon  assisted 

UNtS  ARE  VERY  SHARP  aNQ  BOTH  ThE  GaMMaA  S'Jb  J  AND 
GAMM  SUB  S  COMPONENTS  ARE  OBSERVED,  PHONON 
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have  been  observed,  this  line  is  due  to  an  EXCITON 
bound  to  a  neuthal  donor,  {author)  iu) 
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The  CONDUCT 10N”tLECTRON  HTPtRFlNE  INTERACTION  IN 
CuS  Has  BEEN  MEASURED  BY  N MR  AND  HAlL-EFFECT 
TECHNIQUES.  RESULTS  ARE  DISCUSSED.  (U) 
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RtPT.  NO.  TR-M 
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UNCLASSIFIED  REPORT 

AVA1LAB1L1TT S  PUB.  iN  LIGHT  SCATTERING  SPECTRA 
OF  SOLIDS,  PROCEEDINGS  OF  THE  INTERNATIONAL 
CONFERENCE  HElO  AT  NEW  YORK  UNlV.,  J-6  SEP  68, 

P36V-379  1969. 

DbSCR I P  TONS •  (•SEMICONDUCTORS,  *RAMAN 
SPECTROSCOPY),  CADMIUM  SULFIDES*  CADMIUM 
SELENIDES,  GALLIUM  ARSENIDES,  SILICON,  LASERS, 

CRYOGENICS 

identifiers:  LATTICE  VIBRATIONS 

A  PRONOUNCED  decrease  in  the  SILICON  RAMAN 
INTENSITY  as  THE  TEMPERATURE  WAS  INCREASED  HAS  BEEN 

measured  with  a  no:yag  laser,  a  brief  extension 

OF  HESONANCt  RAMAN  EFFECT  JS  MADE  FOR 

semiconductors  with  indirect  energy  band  gap.  the 

PROGRESSION  OF  THE  LO  AND  TO  RAMAN  ACTIVE  MODES 
OF  CDSE  IS  PRESENTED  AS  THE  S  CONCENTRATION  WAS 
INCREASED  FOR  VARIOUS  ALLOYS  OF  COS(*)SE(l- 

x),  the  effect  of  anharmonjc  fohces  In  shifting 

The  LO  AND  TO  MODES  OF  GAAS  AND  IN  aROADENlNG 
The  LINEWIDTHS  OF  THESE  MOOES  AND  THE  TRjPlY 
DEGENERATE  MODE  of  SILICON  has  BEEN  M£AsuRED  FRUM 
1UK  TO  M75K  •  ( AUTHOR  I  (U) 
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SUPPLEMENTARY  note:  REVISION  OF  REPORT  dated  22  OEC 
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descriptors:  (•cadmium  suufiuEs.  excitqns)* 
(•semiconductors,  band  theory  of  solids), 

SPtCTRAl VISIBLE  *  ULTRAVIOLET),  ZEEMAN  EFFECT , 
CRYOGENICS,  IMPUR  I  T IES 

identifiers:  emission  specira 

EMISSION  lines  UN  The  high  tNERuY  SIDE  OF  THE 
Ground  state  EXCITON  have  been  OBSERVED  IN  CDS 
CRYSTALS.  These  ARE  VERY  SHARP  LINES 
characteristic  of  bound  eaciton  transitions. 

Zeeman  splittings  of  the  lines  confirm  that 
EaCITONS  bound  to  both  neutral  and  10NUE0  CENTRES 
are  involved,  the  must  logical  interpretation  is 
That  the  EMISSIUN  lines  are  The  RESULT  of  radiative 
dissociation  of  excited  state  eaciton  complexes  nhos: 
hulls  derive  from  the  Gamma  Sue  9  vaCence  band. 

( author  )  ( u ) 
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LASERS,  life  EXPECTA'iCY,  PHOTOSENSITIVITY, 

HATHEHATICM.  MODELS  <  U  » 

IDENTIFIERS:  PH0T0LMMINESCENL6' ,  tXCIlON  EXCITON 

INTEffAcT  IOnJ  (U) 

new  experimental  results  or  photoluminescence  of 

Cue  AT  HE  TEMPERATURES  SUGGEST  T ICO  ALTERNATIVE 
MOOtLS  FOR  THE  FATE  OF  AN  EXCITON  JN  CDS.  THE 
MUOtLS,  INCLUDE  EXCiTON-EXClToN  INTERACTION  AND 
EXPLAIN  JN  A  SELF-CONSISTENT  WAY  ALL  KNOWN 
SAPftR  I NT  AL  FACTS,  ONE  MODEL  ASSUMES  THAT  THE  LOW 

Over-all  luminescent  efficiency  of  cos  at  low 
TEMPERATURES  is  DUE  To  the  EXISTENCE  of  a  large 
Concentration  of  nonradiative  traps.  the 
alternative  model  assumes  that  the  over-all  loss  in 
excitation  if  caused  by  the  process  of  formation  of 
exc i tuns  from  electron-hole  pairs,  iauthori  <u) 
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SPtCTRCSCOH Y ;  ,  ("DIELECTRICS.  RAHaN 

SPLC TRoSCOK Y ;  I  BAND  THEORY  Of  SOL ! 05  *  HAMILTONIAN. 
CADMIUM  SULFiUES.  EXCITOnS,  PHONONS  (U) 

IDENTIFIERS:  PCLARITuNSi  RaHAN  SCATTERING  IU) 

A  FORMAL  THlURY  Of  POLAHITON  RAMAN  SCATTERING  IN 

Insulators  is  developed,  using  bOTi  the  ewoation-of- 
motzon  and  scattering-operator  techniques.  and  the 
TemHERATUME-UEPENOENT  cross  section  IS  OBTAINED* 
EXPLICIT  FORMS  ARE  DERIVED  f OR  POLARITON 
dispersions  and  TRANSFORMATION  COEFFICIENTS,  and  for 
the  Raman  cross  section,  for  various  specific 
CAStS,  AMONG  them  A  NON-DI SPERS  l  VL  mYDKOGENIC 
e*citon-bano  mOoEl.  numerical  calculations  are 
carried  out  for  the  eattek  hOdEl:  the  resulting  cross 
section  displays  considerable  variation  aITh  incoming 
FREQUENCY,  displaying,  among  other  things,  in-out 
Rt  SuN aNCES  a i th  discrete  STATES,  and  interference 
between  discrete  and  CONTINUUM  CONTRIBUTIONS  tc 
scattering,  comparison  aith  other  results  and  with 
E  IPfc'R  I  MENT  IS  GIVEN.  (AUTHOR!  C  U  > 
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UNCLASSIFIED  REPORT 

availability:  pub.  in  optical  society  of 

AMERICA,  V  60  N5  P701-702  MAY  70* 

DESCRIPTORS:  («CADMIUM  SULFIDES,  LIGHT 

TRANSMISSION),  ( *SEM 1  CONDUCTORS  ,  SURFACE 
PROPERTIES),  INDIUM  ANTIMONIDES,  reflection, 

ABSORPTION,  PHONONS  (UJ 

identifiers;  angle  of  incidence,  plasmon  phonon 
interactions,  critical  angle  Reflectivity  tui 

ON  studying  surface  PHENOMENA  IT  IS  SOMLTIMLS 
NECESSARY  TO  MEASURt  VERY  SMALL  ABSORPTION  OF 
ELECTROMAGNETIC  FIELOS.  ACCORDINGLY,  the  PRINCIPLE 

angle  and  critical  angle  must  be  examined  with  care 
for  surface  state  experiments,  in  a  previous 
PUBLICATION  the  generalized  laws  of  refraction  and 
REFLECTION  uvERE  presented,  the  results  ha ve  BEEN 
EXTENDED  to  CALCULATE  The  PRINCIPAL  ANGLE  OF 
INCIDENCE  and  The  CRITICAL  aNgUE  FOR  Total  INTERNAL 
REFLECTION.  THE  RESULTS  WHICH  HAVE  BEEN 
APPROXIMATED  appear  TO  BE  REASONABLY  ACCURATE. 

(AUTHOR)  III) 
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model  and  deformation  potentials  in  ii-vi 
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N.  i  f .  R  A  ,  K  U  H  UOUAtTAKAO  i 
RtPT.  NO*  ARL-71-00QV 

UNCLASSIFIED  nEPOrT 

availability:  pob.  in  physical  review  b,  V2 
N 1  0  PRCJU5-M022  I  IS  NOV  70. 

DESCRIPTORS:  I »SlM ICONDOCTuRS »  EXC  1  TONS  )  ,  a  AN  o 

THtOKY  OF  SOLIoS,  LAUMlUil  SULFlDESi  CADMIUM 
SELEnIOES,  ZINC  SULFIDES,  COMPRESSIVE  PROptRTlESi 
CRYOGENICS,  oxides,  ZINC  COMPOUNDS,  selenides 
identifiers:  zinc  uxioes,  zinc  selenides, 
deformation  potentials,  spin  orbit  interactions, 
ligand  fields 

The  effect  UF  The  SPIN-EXCHANGE  INTERACTION  BETAEfcN 
electron  anu  hole  is  investigated  for  the  CASE  °F 
EXC1T0NS  ORIGINATING  FROM  ONE  OF  Tht  P-LI*E  VALENCE 
BANDS  AND  an  S-LIKE  CONDUCTION  BAND,  as  I  5  THE  CASE 
FUR  2B-6B  COMPOUNDS.  A  wEnERAL  EXCITON  MATRIX  JS 
CONSTRUCTED,  STARTING  FROm  THE  »»ORX  OF  PlKUS.  IT 
INCLUDES  SPIN-ORBIT,  cRyStal-F  IkLD,  SP  I  N-EXCHAN<*E  , 
and  DlFORmAT lON-POTtNT  1  aL  INTERACTIONS,  USE  OF 
This  MATRIX  THEN  ALLOWS  A  THEORETICAL  FIT  TO  THE 
EXPERIMENTAL  DATA  WHICH  DtSCRlBtS  THE  SHIFT  OF 
EXCITON  LEVELS  UNDER  UNjAAIAL  PkE5SU«E  IN  ZnO, 

cuf,  ano  cose,  this  f i t  Results  in  the 
Dt-TtRMlNAnON  OF  SIX  DEFOkMaTiOn  POTENTIALS,  TWO 
SPIN-ORBIT  PArAHETEkS,  THE  C R Y S f A L - F I E LD  PARAMETER, 

ANO  ThE  ExCHAfjGt  PARAMETER,  ThE  GENE«AL  THEORY, 

W  H  £  m  ADAPTED  TO  T  mE  ZlNC-oLtNDE  STRUCTURE*  PERMITS 
The  authors  to  fit  their  data  On  cubic  z  n  s  and 
Znse,  resulting  in  a  determination  of  two 

DEFuRMATION  PoTtNTiALS  A^y  THE  sP  I N-EXCMANGE 

parameter  fur  eac-  compound.  (Author:  <ui 
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crystals),  (•cadmium  sulfides.  Electric 

CURRENTS),  PhOTOCOnOUCT i v  i  tt  ,  PHONONS. 

MATHEMATICAL  MODELS  (U) 

IDENTIFIERS:  PIEZOELECTRIC  SEMICONDUCTORS  (Ul 

IN  A  PIEZOELECTRIC  SEMICONDUCTOR,  jn  WHICH  THr. 

drift  velocity  of  the  current  carriers  is  faster  than 
ThE  sound  velocity,  energy  is  Transferred  From  the 
CARRIERS  TO  The  acoustic  SYSTEM  OF  (He  MaTEK  IAL* 

This  ACOUSTOELECTRIC  AFTER-CURRENT  IS  The  SUBJECT 
OF  THIS  PAPER.  (AUTHOR)  (U) 
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DESCRIPTORS:  < »UlTk AbON  1  C  RADIATION,  MICROWAVE 

FREwuEnCY),  (•PIEZOELECTRIC  CRYSTALS.  ULTRASONIC 
RADIATION),  (*dELAY  lines,  feasibility  5  too  I  ES )  , 
PItZOELECTHIC  TRANSDUCE** .  SEMICONDUCTORS,  LlTHJOM 
compounds,  njobates,  CaDmIum  sulfides. 

REVIEWS  <  0 ) 

IDENTIFIERS;  *acoustic  surface  waves,  surface 
waves,  mickoaave  acoustics,  lithium  niubates, 
ACDusToOPTIC  interactions,  piezoelectric 

SEMICONDUCTORS,  INIEKOIGITAL  TRANSDUCERS  (U) 

many  of  The  recently  discoveREO  char acter I st  i cS  and 

APPLICATIONS  TO  ELECTRONICS  OF  SURFACE  ELASTIC  WAVES 
are  discussed,  first,  the  propagation  of  various 
elastic  waves  at  rwt  surfaces  of  solids  is 
considered,  FOLLOWED  by  descriptions  OF  the  many  ways 
which  H  A  V  t  BEEN  DEMONSTRATED  for  TRANSDUCTION  BETWElN 

surface  elastic  waves  awd  electromagnet  ic  waves* 

SURFACE-WAVE  AMPLIFICATION,  PRJmAkJlY  JN 

semiconductors,  and  wave  guiding,  focusing,  and 
Reflection  aRe  examined,  the  properties  of  these 
waves  suit  them  for  use  in  a  number  of  applications, 
which  are  discussed,  ranging  from  realization  of 
electronic  amplifiers,  frequency  and  analog  time- 
DuMaIn  FILTERS,  and  CODiNg  DEVICES,  To  VhE  modulation 
of  LIGHT  liEAMS  rtNU  the  MEASUREMENT  OF  SURFACE 
properties  of  SOLIDS.  Many  references  to  The  recent 
Surf  ACE-Yi  AVE  LITERATURE  Are  INCLUDED.  (AUTHOR)  (U) 
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SEMICONDUCTORS,  DIELECTRICS,  cadmium  SULFIDES. 

BRILLOUIN  20NES,  POTENTIAL  THEORY,  #QRK  FUNCTIONS  (U) 
IDENTIFIERS:  surface  STATES  (U) 

the  surfaces  of  solids  present  electronic  states, 
su-called  surface  states,  in  addition  to  the  band 
structure  of  THE  INFINITE  LATTICE.  THIS  paper 
discusses  the  origin  of  These  states,  their  major 
features,  and  surveys  the  principal  experimental 
TecmNJOUES  for  THEIR  CHARACTER UaTioN.  it  also 
stresses  the  importance  of  structure  In  surface  state 
theory,  enumerates  the  difficulties  in  the 

INTERPRETATION  OF  EXPERIMENTAL  surface  state 
distribution  measurements,  ANO  suggest  that  such 
MEASUREMENTS  may  BE  HELPFUL  In  THE  INTERPRETATION  of 
surface  structure  measurements,  (author)  <u> 
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descriptors:  i*solar  cells, 

H a l LORE ( ELECTRON! CS )  ) ,  ( •  S  EM 1  CONDUCT lN&  FILMS, 

ELtCTRlCAL  PROPERTIES),  CAOMIUm  SULFIDES,  COPPER 
COMPOUNDS,  electric  currents,  manufacturing  methods, 
vapor  plating,  phase  stuoies,  phase  diagrams  iu) 

identifiers:  copper  sulfides,  thin  films  iui 

the  operating  and  failure  mechanisms  of  cU2s: 

COS  THIN  FILM  solar  CELLS  WtRt  EXAMINED  FURTHER 
0URINO  THE  PAST  YEAR,  the  short  CIRCUIT  current  Of 
PILOT  PRODUCTION  cells  aas  found  to  be  sensitive  to 
the  uniformity  of  zn  plating  anu  to  the  texture  of 
the  metallUEo  plastic  substrate.  extensile 
LJTc.RaTURE  ANO  experimental  STUDIES  On  The  various 
forms  of  cuprous  sulfide  were  carried  out. 

(AUTHOR)  (0) 
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SUPPLEMENTARY  note:  DOCTORAL  ThEsIS. 

descriptors:  i -semiconductors,  -raman 

SPEC  IROSCOPY ) .  (-CADMIUM  SULFIDES,  RAMAN 
SPECTROSCOPY).  (•GARnETi  RaMAN  SPECTROSCOPY), 

ALUMINUM  COMPOUNDS.  DYSPROSIUM  COMPOUNDS.  GALLIUM 
COMPOUNDS,  LUTECIUM  COMPOUNDS.  YT  TERb I UM  cOMPOUNOS, 

GAS  LASERS.  CRYOGENICS,  PHONONS.  THESES  ( U ) 

IDENTIFIERS!  LATTICE  VIBRATIONS.  ARGON  LASERS  C  U I 

The  work  DESCRIBES  THE  FIRST  OBSERVATION  OF 
•resonant  cancellation^  Of  RAmAN  SCATTERING  from 
lattice  vibrations  in  cos  and  electronic  levels 

IN  0  Y  A  E  (i  •  PREVIOUS  EXPERIMENTAL  MEASUREMENTS 

AND  THEORETICAL  PREDICTIONS  HAD  INDICATED  TmaT  THE 

Raman  scattering  cross  section  should  increase 

HQNOToNICALLY  as  THE  ENERGY  of  the  INCIDENT  RADIATION 
APPROACHED  THAT  of  A  FUNDAMENTAL  ELECTRONIC 

transition  of  the  crystal,  essential  to  this 

INVESTIGATION  WAS  THE  AVAILABILITY  OF  a  mULTI- 
WaVELENGTH  SOURCE  OF  INTENSE  mQnOchROM* T l C  LIGHT# 

a  sensitive  Raman  spectroscopy  system  was 
constructed  which  employEu  a  flowing-gas  cw  argon. 

KRYPTON-XENON  LASER#  a  CONTROL  OF  22  LASING 
TRANSITIONS  Was  ACHIEVED!  THE  Maximum  OUTPUT  power 
WAS  0.6SW  AT  BlH.b  NM,  5AMPLES  WERE  MOUNTED  IN  A 
LIQUID  NITROGEN  COLD-FINGER  DeWaR#  RIGHT- ANGLE 
SCATTERING  WAS  EMPLOYED  WITH  THE  SCATTERED  RADIATION 
DETECTED  BY  THE  USUAL  CQMblNATlON  OF  A  TaNDEM  DUUbLE- 

mqnochRuhatqr  ano  a  photomultiplier  tube,  a  photon 
COUNTER  WITH  uIgITAL/ANaLOG  outputs  drove  an  x-y 
Recorder  which  displayed  the  resultant  spectra. 
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descriptors;  (*solar  cells, 

PERFORMANCE (ENGINEERING)  )  i  SEMICONDUCTOR 
OEV  IcES)  CADMIUM  SULFIDES.  FLIGHT  TESTING, 

SCIENTIFIC  SATELLITES  (U) 

IDENTIFIERS:  OV1-13  SATELLITE.  Owl-17  SATELLITE. 

thin  f ilms  ( u) 

The  Report  is  concerned  with  two  areas  in  the 
cadmium  sulfide  thin  film  solar  cell  development 
program;  in  a  report  on  space  flight  testing 
OF  COS  cells  and  (2)  RESULTS  OF  A  DEVELOPMENT 

pnocRam  for  improving  The  stability  and  efficiency  of 
the  standaro  cds  cell,  two  space  flight  tests 
of  cos  cells  are  reported,  the  first  test. 

AHX-7U1,  CONTAINED  TWO  COS  PANELS  ON  THE  Ovl- 
13  SATELLITE,  the  second  space  flight  TEST 
CONTAINED  ONE  CdS  PANEL,  ARA-VOl,  AND  WAS  FLOWN 
ON  THE  OV1-17  SATELLITE.  A  DEVELOPMENT  PROGRAM 
for  ObTAiNiwG  engineering  measurements  from  the 
cus  cell  •« a s  carried  out.  a  study  was  made  of 
HEATING  effects  On  the  cadmium  sulfide  thin  film  CELL 
after  formation  of  the  barrier  layer*  additional 
Investigations  <»eke  made  of  Lo#  pressure  laminations. 

A  SILVER  COaTcD  GLASS  PU«UER  FOR  METALLIZED  SUBSTRATE 

use  and  variations  in  ghiuoing  attachment. 
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PHOTOCONDUCTIVITY)  ,  PHQNQNS,  PIEZOELECTRIC 
CRYSTALS 

IDENTIFIERS!  PIEZOELECTRIC  SEMICONDUCTORS, 

photoelectw ic  emission,  acoustic  surface  waves, 

SURFACE  WAVES  <U> 

the  thresholu  field  for  The  onset  of  hj&h-fielo 

PhOTOCURREnT  SATURATION  In  a  CDs  FILM  INCREASES 
with  INCREASING  TEMPERATURE  AND  DECREASES  WITH 
increasing  illumination  intensity,  this  phenomenon 
is  attributed  to  the  acoustic  Rave  interaction  with 

free  CARRIERS  In  THE  FIlM.  IAUThOR)  IU) 
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spectruscopy j  ,  phonons,  coherent  radiatiun. 

LASERS  ( u ) 

MULTIPLE-PHONON  RAMAN  SCAtTtRlNu  In  COS  IS 
EXPLAINED  BY  A  MODEL  IN  WHICH  RESONANT  ABSORPTION 

Occurs  for  llectronically  and  v ibraT ionally  excited 
localized  states,  the  Radius  of  the  localized  state 
is  ESTIMATED  to  be  about  20A •  (AUTHOR)  (U) 
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bands 

A  NATURAL  WAY  TO  DESCRIBE  MATHEMATICALLY  A  VALENCE 

wave  function  in  a  periodic  crystal  is  in  terms  of  a 
FOURIeH  series.  HOWtVER.  CONVERGENCE  Of  such  A 
plane-wave  series  is  very  puOr  because  thousands  of 
Plane-wave  terms  ARt  required  to  simulate  the  rapid 

OSCULATIONS  OF  THE  Wave  FUNCTION  CLOSE  TO  ThE  ATOMIC 
nuclei,  tu  impruve  convergence,  herring  proposed 
The  OnTHOGONAl I  zed-plane-wave  I  DRW )  METHOD  in 
whuh  the  plane-wave  terms  making  up  the  Fourier 
series  are  okthugunal i zed  tu  all  the  tightly-bound, 
CORlWaVE  functions,  this  orthogonal JZaT ion  vastly 
IMPHOvES  rHE  CONVERGENCE  BECAUSE  THE  CORE  FUNCTIONS 
PRESENT  in  THE  VALENCE  WAVE  FUNCTION  EXPANSION 
correctly  simulate  the  BEHAVIOR  OF  the  VALENCE  wave 
function  in  the  core  regions,  while  the  plane-wave 
terms  AOEuUaTELY  describe  the  overall  chystalline 
behavior  OF  The  FUNCTION.  IaUtHOR)  { U  ) 
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the  report  discusses  the  stimulated  emission  of 

CDS  PLATELETS  EXCITED  BY  LIGHT  PULSES  from  a  N2 
L  A  St  R  AT  2  UEOREES  AND  77  DEGREES  K ,  A5  A  FUNCTION 

OF  THE  level  of  excitation  ano  for  differently 

PREPARED  CRYSTALS.  (AUTHOR)  <U> 
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luminescence.  ultraviolet  radiation,  electrical 

PftUPtR  TIES.  UPTICAL  PROPERTIES,  SEMICONDUCTORS  ( U ) 

identifiers:  CHEMICAL  VAPOh  DEPOSITIUN, 

PHUTULUM  INtSCENCE  ,  MINORITY  CARRIER  LIFETIME  .  C  U ) 

STEEPLY  graded  MI  a  ED  CRYSTALS  OF  ZN(CKD<1- 
F|S  WERE  GROWN  BY  A  VAPOR  PHASE  DEPOSITION  UF 
COS  OinTO  CLEAVEO.  SLICES  OF  ZNS  FOLLOWED  0T  A 
PERIOD  OF  INTERDIFFUSION.  THIS  PRODUCED  A  GRADED 

Region  between  so  and  iuo  micrometers  aide  with  a 
BANOGaP  GRADIENT  D(t  SUB  GJ/DX  VARY  J  N  &  BETWEEN  10 
AND  100  EV/CM,  THE  ulFFUSiON  COEFFICIENT  WAS 

determined  as  a  function  of  position*  the  crystals 
have  good  °kotoluminescent  properties,  with  uv 
EXCITATION,  The  ZNS  side  shows  blue  Emission  at 
7 7K  while  The  CDS  SIDE  HAS  RED 
photoluminescence.  by  irradiating  the  graded 
region,  the  peak  uf  the  photoluminescence  shifts  as  a 
function  of  the  wavelength  uf  excitation,  the 

CRYSTALS  do  not  exhibit  MEASURABLE 

electroluminescence  or  dependence  of  the 

PhOtOlUMINESCENCE  on  APPLIED  EUtCTRKAL  FIELD.  A 

LOn  MINORITY  CARRIER  LIFETIME  IS  EXPLAINED  BY  THE 

HIGH  DENSITY  OF  DEEP  ACCEPTORS*  UUTHOR)  <U> 
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(  »SEiTi  LU:i:  UCTORS,  <»CKYSTAL  SNOWTh),  CADMIUM 
SU u  r IDES,  CAnMIUM  SElENIdEs,  teLluridEs,  phase 

studies,  thermodynamics,  Zinc  sulfides,  seLenides  iu> 
identifiers:  cadmium  tellukides,  zinc  telllirides, 

ZINC  SELENIDES  IUI 

Thermodynamic  properties  associated  with  the  ii- 

VI  SYSTEMS  have  BEEN  DETERMINED  FROM  VARIOUS 
PUULISHED  DATA  ANU  FROM  EXPERIMENTAL  WORK  DONE  HERE, 
ACCURATE  vaPuk  PRESSURE  EQUATIONS  HAVE  BEEN 
OBTAINED  FOR  ZN,  CO,  S,  SE,  and  te,  the 
Phase  diagrams  of  the  ZN-S,  CO-S,  2N-SE, 

CU-SE «  ZN-TL,  And  Cd-TE  SYSTEMS  HAVE  BEEN 
established,  although  in  some  Cases  only  tentatively, 
The  temperature  dependent  ewuilisrium  constants  for 
The  sublimation  OF  ZNS,  CDS,  ZNSE, 

Cost,  ZNTt,  and  COTE  have  BEEN  ACCURATELY 
EVALUATED,  the  COMPONENT  PRESSURES  at  the  SOLID 
STABILITY  field  BOUNDARIES  tP-T  DIAGRAMS)  OF 
CDS,  LOSE,  ZNTE,  ANu  CDTE  HAVE  BEEN 

Determined  experimentally,  the  boundary  pressures 

FOR  ZnS  AND  ZNSE  ARt  ESTIMATED  BY  ANALOGY* 

a  theory  of  The:  constitution  of  the  equilibrium 
LIQUID  AT  THfc  solid  STABILITY  FIELD  BOUNDARIES 

Invoking  specific  molecular  species  has  been 

DEVELOPED  ANU  APPLIED  TO  THE  CD-Tt  SYSTEM* 

The  composition,,  at  the  Solid  stability  field 
BOUNDARIES  (X-T  OIAgRAMS)  OF  CDs  and 
ZNTE  have  been  tentatively  evaluated*  some 
application  of  this  basic  information  has  been  made 

In  eXcRCISInG  CONTROL  OF  II-VJ  CRYSTAL  GROWTH  AND 
Treatment,  iauthok)  <U» 
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semiconducting  films,  band  theory  of  solid* 
identifiers;  lead  iOuioes 

LARUE  CHANGES  IN  THE  EQUILIBRIUM  SEM I C 0 NQUC T I  V  I  T Y 
OF  THIN  COMPOUND  SEMICONDUCTORS  INDUCED  BY 
CHEMISORPTION  ARE  INVESTIGATED.  EVAPORATED  FILMS 
AND  single  CRYSTALS  OF  CDs  AND  SINGLE  CRYSTALS  UP 
COSE  (BOTH  n-TYPEJ  SHOW  A  GRADUAL  REDUCTION 
IN  SEMICONDUCTIVITY  COUPLED  WITH  AN  INCREASE  IN 
ACTIVATION  ENERGY  with  INCREASING  OXY^^n  PRESSURE 
ABOVE  A  CERTAIN  THRESHOLD.  EVAPORATED  CDS  FILMS 
Are  MORE  SENSITIVE  TO  SUCH  CHANGES  A  T  lower  PRESSuRl 
As  ARE  the  MORE  highly  COMPENSATED  cu  AND  AU 
DUPED  FILMS.  OXYGEN  CHEMISORPTION  STATES  OF  CDS 
AND  cdse  ARE  DISTRIBUTED  in  energy  in  the 
semiconductor  bandGap  being  largest  at  the  conduction 
band  edge  and  decreasing  EXPONENTIALLY  with  ENERGY 
INTO  THE  GAP.  ATOMICALLT  STRUCTURED  CDS  SINGLE 
crystal  surfaces,  obtained  by  IDN  BOMBARDMENT  and 
vacuum  annealing  are  insensitive  to  chemi sokpy ion, 

ThUSs  ADSORPTION  sites  can  BE  ASSOCIATED  with 
SURFACE  IMPURITIES  AND/OR  I mPERFECT I ONS .  PBI2 
(P-TYPEi  EXHIBITS  AN  INCREASE  In  SEM I C 0 ND^C T  I  V  I  T Y 
WITH  UXYGEN  PRESSURE  in  ACCORD  WITH  THE  MODELS 
DEVELOPED  IN  THE  REPORT,  (AUTHOR)  (U) 
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MAGNETIC  field  DEPENDENT  far  INFRARED  ABSORPTION  IN 
N-CUS  Has  been  STUDIED  over  a  wide  RANGE  of 
FREWUENCIlS  And  magnetic  FltLuS  AT  I.4K.  TWO 
STRuN(i  ABbORPT  I  dNS  ,.HJCH  ARE  CHARACTERISED  BY  A 

linear  dependence  ok  frequency  upon  magnetic  field 

are  OBSERVED.  HUWtVER,  THE  BEHAVIOR  OF  THESE 

absorptions  indicates  that  they  are  not  due  to 
cyclotrun  resonance  transitions,  the  existence  uf 
a  v t R y  shallow  bound  state  is  Pustulated  in  order  to 
eapuAin  the  features  of  these  absorptions* 
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the  phenomenological  theory  of  light  scattering  by 

OPTICAL  AND  ACOUSTICAL  PHONONS  IS  REVIEWED.  THE 
Resonance  enhancement  of  bRILlOUin  scattering  by 
ACOUSTICAL  PHONONS  IN  THE  VICINITY  OF  THE  INTRINSIC 
ABSORPTION  edge  is  related  to  the  ENHANCEMENT  OF  the 
ELASTCj-OPT  I  CAL  CONSTANTS.  A  MACROSCOPIC  THEORY  OF 
RESONaNCE-ENHaNCEO  BRJLlOuIN  scattering  b y 
ACOUSTICAL  PHONONS  ANALOGOUS  TO  THAT  Of  RESONANCE- 
ENHANCEO  HAMAN  SCATTERING  BY  OPTICAL  PHONUNS  IS 

formulated  in  terms  of  the  scattering  of  polaritons 

By  the  ACOUSTIC  PHONONS  VIA  THE  EXCjTON  An0  CONTINUUM 

electron-hole  pair  excitation  parts  of  the  incioent 
ano  scattered  polaritons.  iauthorj  <u) 
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(‘ULTRASONIC  RADIATION,  mIlRUWaVE  FREQUENCY), 
SEMICONDUCTOR  DEVICES,  PIEZOELECTRIC  CRYSTALS, 

cadmjum  sulfides,  zinc  compounds,  oxides, 

ALUMINA,  PIEZOELECTRIC  TRANSDUCERS,  V*POK  PLATIN'*, 

VACUUM  APPARATUS,  THESES  <  U ) 

IDENTIFIERS;  ‘MICROWAVE  ACOUSTICS,  ZINC  OXIDES, 

thin  films,  p i ezdelec tr i c  semiconductors, 

lLaSHC  WAVES  (  U  I 

The  PAPER  DESCRIBES  TECHNIQUES  FOR  the  GENERATION, 
AMPLIFICAT  ION,  and  propagation  of  elastic  WAVES  In 
The  FREwUtNCr  RANGE  1  TU  j  ghz.  these  techniques 
inceUuE  the  design,  fabrication,  and  evaluation  of 
MICkOaAVE  acoustic  delay  lines  CONSISTING  of  HIGHLY 
OkIeNTED  eLECTRUACOUST  IC  CDS  AND  ZNU 
TRANSDUCERS  VaCUUM-uEPOS I  ted  on  single-crystal 

SAPPHIRE  ( A  L  2  C  3  )  PROPAGATING  MEdJA,  TYPICAL 

electrical  characteristics  at  2  ghz  of  these  thin- 

FIlm  TRANSDUCERS  (ABOUT  1  MICROMETER  THICK)  AND 

delay  meoia  combination,  in  both  6  mIcrosec, 

insertion  LOSS  LESS  than  MO  Do  •  INPUT  VSWR  LESS 
Than  Z.U  uVtR  A  2U-PSRCtNl  BANDWIDTH,  AND  i'-P'JRA  T I NG 
TtMPERATUKE  From  - 7 H  DEGRtES  TO  +96  DEGREES  C» 

these  Fixto,  passive  microwave  acoustic  decay  lines 

(MAUL)  are  VERY  RELIABLE  AND  ARt  small, 

LIGhTaEIghT,  and  relatively  INEXPENSIVE  TO  fabricate* 
acoustic  propagation  VELOCITY,  power  handling 
CAPABILITIES,  IMPEDANCE  MaTlHIN*  TECHNIQUES,  AND 
APPLICATIONS  of  THESE  ELECTROaCuUST j C  DELAY  lines  ARE 
ALSuuISCuSSED.  (AUTHOR)  (U> 
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^SEMICONDUCTORS,  PHOTOCONDUCTIVITY),  BAND 

THE CRY  OF  SOLIDS.  FERROELECTRIC  CRYSTALS.  GERMANIUM, 

SILICON,  GALLIUM  ARSENIDES,  CADMIUM  SUlFIdES, 

/INC  SULFIDES.  ANTHRACENES,  STkOnTIUM  COMPOUNDS. 
BARIUM  COMPOUNDS,  INDIUM  ANTIMONIDES,  ALKALI  METAL 

COmPUUnDS,  halides,  titanates.  doping, 

LUMINESCENCE,  IMPURITIES,  PHONONS,  EAC1T0NS, 
great  BRITAIN 

IDENTIFIERS:  METAL  oaide  SEHICUNOUCTORS,  ENERGY 

bands,  photovoltaic  effect,  .high  field  domains, 
HEtEHOjUNCTIONS,  schuttky  BARRIERS,  ELECTRON 
phonon  interactions 

JCOnTENTS;  PHOTOCUNuUcTlVlTY  general. 
SEMICONDUCTORS?  PHOTOCONDUCTIVITY  GENERAL.  HIGH 
RESISTIVITY  MATERIALS;  PHOTOCONDUCTIVITY  GENERAL, 

ionic  crystals:  mostly  ternary  compounds: 
impurities  and  defects;  organic  materi als-phonon 
EFFECTS!  STRUCTURES,  JUNCTIONS.  BARRIERS. 
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«*SEm1COnDuCTOkS,  *CRYSTaL  GROwTfi),  ZINC 
COMPOUNDS.  ZINC  SULFIDES.  TELLURIDESi  SELENIDES. 

PHASE  STUDIES.  T„ I NN 1NG < CRYSTALLOGRAPHY  )  «U) 

identifiers:  •caomium  telLurides,  *zinc 

TELLUR  I  DCS i  ZINC  SELENIDES  ( U I 

vapor  PHASE  UROrtTh  OF  S 1 NGLt-CR YST AL  BOULES  OF 
CUTE,  COSt,  ZnTL  ,  ANO  CoS  WAS 

ATTEMPTED  BY  THE  SEeO-GnOwTH  ME1H0D  USING  A  CAPILLARY 
lean  to  maintain  a  stoichjometRically-propohtiOned 

VAPOR  COMPOSITION  DURING  THt  GROWTH  PROCESS. 

alt nuuGH  a  measure  of  success  was  attained, 

DIFFICULTIES  AROSE  SUCH  AS  FORMATION  OF  ExTRANEUUS 
NUClEaTion  anu  OCCURRENCE  OF  INCLUSIONS  of  S 1 0  2 
PARTICLES.  5InGlE-CNYSTaL  GROaTh  AT  RELATIVELY  HUH 
GkO«Tk  KATES  OVER  AT  LEAST  A  LIMITED  SEED  AREA  HAS 
OBTAINED  FOR  EACH  CUMPOUNU  for  the  complete  length  OF 
TfiE  BOULE.  IMPROVED  TECHNIQUES  should  ELIMINATE 
MUCH  uF  THE  DIFFICULTY  BUT  SOME  MODIFICATIONS  OF  THt 
MtTrtOO  MAY  BE  NECESSARY  To  ATTAIN  COMPLETE  SUCCESS. 

An  ANALYSIS  OF  MULTIPLE  UlixNlNu  in  CDTE  AND 

Znte  crystals  occurring  During  the  gRo*Th  process 

IS  ALSU  GIVEN,  (AUTHOR)  (U) 
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descriptors:  1 •semiconductors,  radiation  damage). 

(•LASERS,  SEMICONDUCTORS; .  CADMIUM  SuLFIOEs. 

CADMIUM  SELENIOES.  DUPING.  SODIUM  CHLORIDE. 

LUMINESCENCE.  NEUTRON  REACTIONS  (U) 

IuENTIFIEHS:  -LASER  MATERIALS.  CADMIUM  SUlF|0E 

LASERS.  CADH1UM  sELENtOE  LaSERS.  SEMICONDUCTOR 
LASERS,  EMISSION  SPECTRA  (U) 

LUMINESCENCE  OF  PURE  COSE,  CDS  AND 
CUSSE  HAS  BEEN  INVESTIGATED  In  THE  TEMPERATURE 
Range  from  about  *k  to  box,  at  lo* 
temperature,  the  stimulated  luminescence  of  a 

CUSE  PLATELET  CONSISTS  CF  StVERAL  LASER  PEAKS 

depending  upon  the  platelet  unoeR  study  a^d  the  level 

OF  ITS  EXCITATION.  SOME  OF  THE  LASEK  PEAKS  APPEAR 
TO  dE  CORRELATED  TO  THE  SPONTANEOUS  LINES  SEEN  IN  OUR 
MEASUREMENTS,  ANO  REPORTED  aS  HELL  as  INTERPRETED  BY 
other  investigators.  IRRADIATION  of  cose 
PLATELETS  with  fast  neutrons  INTRODUCES  new  laser 
lines  which  are  shifted  towards  longer  wavelengths, 
these  results  are  interpreted  in  tehms  of  The  DtCAV 

OF  EXCITONS  BOUND  TO  DEFECTS.  SOME  EFFECTS  OF 

chemical  doping  have  also  been  investigated,  broad 
band  edge  emission,  which  is  assent  In  the  pure 
crystals,  appears  very  stkong  on  doping  cos  and 

CUSE  a  I TH  NACL.  THIS  SUGGESTS  ThAT  NA 
and  CL  ARt  the  IMPURITIES  RESPONSIBLE  FOR  ThE  PAIR 
EMISSION,  WHICH  is  consistent  with  the  suggestion  of 
henry  ANO  THOMAS  THAT  NA  ACTS  AS  AN  ACCEPTOR 

And  cl  as  a  donor  in  these  materials* 

(AUTHOR)  (U) 
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compounds,  oxides  <u) 

identifiers:  *ion  implantation,  zinc  oxides, 

SURFACt  WAVES,  surface  WAVE  AMPLIFIERS  <U> 

The  FEASIBILITY  of  creating  N-TYPE  CONDUCTING 
REGIONS  in  SEmI-INSULaTIN(,  {>  10  TO  The  7 t h  power 
C  M )  PIEZOELECTRIC  CRYSTALS  bY  ION  IMPLANTATION  HAS 
BEEN  INVESTIGaTlD.  the  ULTIMATE  purpose  *UUlD  be 
Tu  FORM  MUNQLITMIC  ACOUSTIC  SURFACE“*AVE  AMPLIFIERS. 
EXPERIMENTAL  STUDIES  have  been  PERFORMED  *ITH 
ZnO,  CDS,  and  gaas.  cadmium  SULFIDE  wAS 
IMPLANTED  W  l  T  h  b,  AL,  6A,  FE,  AND  CL* 

SULFUn  implantations  into  gaas  produced  N-TYPE 
Layers  WITH  MOBILITIES  OF  2000  SO  CH'V-SEC. 

studies  of  implantation  doping  with  protons  into 
zno  showeu  that  layers  of  controlled  sheet 
Resistivities  could  not  be  predicted  but  could  be 

PKOoUcEQ.  ADSORPTION  AND  DESORPTION  OF  OXYGEN 

during  and  after  implantation  plated  a  significant 
Roll  in  determining  the  conductivity  of  the  implanted 
LaylR,  SUGGESTING  THAT  CONSIDERABLE  DIFFICULTY  WITH 
STABILITY  IN  the  final  device  might  be  expected, 
carrier  mobilities  in  the  proton  implanted  layers 
as  high  as  71  Sn  CM/V-SEC  WERE  OBSERVED,  WHICH  IS 

sufficient  for  amplifier  action,  the  monolithic 

amplifier  DEVICE  HAS  been  ANALYZED  THEORETICALLY, 
treating  separately  the  propagating  characteristics 
OF  SURFACE  WAVES  and  the  amplifying  section  UTILIZING 
a  T n  1  n  doped  CONDUCTING  REGION.  CALCULATIONS  ON  THE 
PERFORMANCE  Of  The  AMPLIFYING  ELEMENT  have  bEEN  Made 
In  two  ways,  first,  an  ANALYTICAL  expression  is 
derived  IN  a  simple  WAY  on  the  ASSUMPTION  that  the 
CONDUCTING  region  IS  VEhV  ThIn. 
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SIBIkSkOE  uToElEnIE*  JNSTITUT  Fill  POLUPROV. 

SlHPQZlUM,  N.Pti  1967*  Trudy  (ELECTRONIC  PROCESSES 
of  si NtaLE-LRVSTAL  LAYERS  OF  SEMICONDUCTORS*  THE 
SIBERIAN  BRANCH  OF  ThE  INSTITUTE  OF  PHVSlcS  OF 
SEMICONDUCTORS.  SYMPOSIUM*  N*P«*  1967* 

TRANSACTIONS!.  N.P,  19*7  P177-1BU,  BY  CHARLES  T. 
OSTEKTaO. 

DESCRIPTORS:  t • SEM I CONDUc T 1 N *  FlCMS,  BAND  THEORY  Op 

SOcijS)*  (•CAOMlUM  sulfides,  optical 
pRopertiesi,  Single  crystaes.  pOcaruation, 
ultraviolet  SPECTROSCOPY,  EXCITOnS,  CRYOGENICS, 

USSR  ( y  ; 

identifiers;  translations  <u» 

FUR  REFLECTION,  ABSORPTION,  AnD  DISPERSION 
MfcASUREMENTS.  SINQEE-CRvSTal  COS  thin  films  OF 
various  thickness  were  used.  the  thickness  of  the 

PARTICULAR  THIN  FILM  USED  WAS  DETERMINED. 

Reflection  curves  were  measured  by  the  normal 
INCIDENCE  OF  LltaHT  ON  THE  CRYSTAL  STUDIED.  FOR  THt 
MEASUREMENTS  OF  THE  AaSORpTjON  AND  DISPERSION  CURVES, 

photographic,  Photoelectric*  and  interference  methOus 

WERE  USED.  THE  CURVES  OBTAINED  ARE  DISCUSSED  IN 
DETAIL,  and  THE  measured  value  compared  with 
calculated  values.  THERE  is  ESSENTIALLY  no 
DIFFERENCE  BETWEEN  THE  SURFACE  AND  THE  BUCK  LAYERS  OF 

cds  crystals,  insofar  as  THt  optical  properties 

ARE  CONCERNED,  THE  US£  OF  ThIN  SlNGCE-CR',  TAL 

films  makes  It  possible  TO  MEASURE  the  spectral 

DISTRIBUTION  OF  ABSORPTION  AND  DISPERSION  IN  A 
polarized  light  in  a  WIDE  REGION  beyond  the 
ABSORPTION  LIMIT,  CORRESPOND l NG  TO  THE  EXCITATION  OF 
THE  DEPTH  of  the  CONDUCTION  BaNl. 
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OcSCHlPTORS;  (•SULMUES,  *MASS  SPECTROSCOPY )  , 
(•SEMICONDUCTORS,  CHlMJCaL  ANALYSIS),  LCaOHIUM 
COMPOUNDS,  CHEMICAL  ANALYSIS).  ‘*ZINC  COMPOUNDS. 

CHlMICAL  ANALYSIS).  IHPURliltS,  cadmium 
SULFIDES.  CADMIUM  SElENIdEs,  Z|Nl  sulFides.  zinc 
UXlDLS,  SURFACES,  IOnJZATIoN,  SPtCTRUH 

ANALYZERS  (U) 

IDENTIFIERS;  »<,RUUP  2B-6A  compounds  CU) 

ANALYSES  UF  I  1 - Y I  COMPOUNDS  *ERt  PERFORMEO 
using  SPARK  SOURCE  MASS  SPECTROMETER  TECHNJwUES. 

OF  A  TOTAL  OF  193  SAMPLES ,  153  MERE  ANALYZED  USING 

PHOTOGRAPHIC  TECHNIQUES  ANO  NO  USING  ELECTRONIC 
METHODS.  THE  COMPOUNDS  OF  PRIMARY  interest  *ere 
Cos,  COSE.  Z N S i  AND  ZNSE*  DETECTION 
LIMITS  MERE  On  THE  ORDER  OF  1  Tu  10  PARTS  PER 
MILLION.  A  TECHNIQUE  ft as  developed  for  determining 
oxygen  in  cadmium  sulfide,  oxygen  was  found  in 
concentrations  of  a  few  parts  per  million*  studies 

WERE  MADE  INVOLVING  PLATINUM  AS  A  PROBE  MATERIAL. 

The  EFFECTS  OF  USINu  2R  kv  accelerating  VOLTAGE 
AS  COMPAREO  with  16  KV  HERE  ALSO  INVESTIGATED.  A 

new  Technique  was  developed  for  the  analysis  of 

Sulfur.  DETECTION  LIMITS  OF  <0»i  PARTS  PE& 

MILLION  WERE  OBTAINED,  a  NEn  TTPE  OF  MASS 
SPECTROMETER  was  used  FOR  THE  first  time  to 
INVESTIGATE  The  DISTRIBUTION  of  IMPURITIES  in  cadmium 
SULFIdE.  The  INSTRUMENT,  called  the  ION 
MICROANALYZER  has  the  CAPABILITY  OF  ANALYZING 

surfaces  by  sputtering  a*ay  successive  monolayers  of 
material  with  a  beam  of  iqnizeo  gas.  ion  images, 
and  mass  sp t c t r a  here  obtained  for  samples  of  sooium- 
ano  copper-oopeu  cadmium  sulf i Dl •  (AUTHOR)  iu) 
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DESCRIPTORS:  (*SEHICuN0UCT0RS •  DOPING). 

<  •CAi)M|UH  SULFlDESi  ELECTRICAL  CONDUCTANCE). 
negative  resistance  CIRCUITS.  SILVER.  ALUMINUM. 
IONIZATION,  THESES 

IDENTIFIERS:  'SEMICONDUCTOR  oOPING.  NEGATIVE 

DIFFERENTIAL  CONDUCTIVITY,  high  field  domains. 

ELECTRON  TRAPS 

IT  *as  recognized  that  ag  doping  was  a 
significant  factor  in  determining  the  electrical 
CHARACTERISTICS  OF  COS  that  PRODUCE  NEGATIVE 
DIFFERENTIAL  CONDUCTIVITY  <NDC)  NECESSARY  for  high 
field  DOMAINS  (HFO)  in  cos.  DOPING  nITH 
NITRATES  of  AG  AND  AL  WAS  A  METHOD  OF  OBTAINING 

cos  crystals  exhibiting  Such  phenomena, 

ATTRIBUTED  TO'  FIELD  QUENCHING  CAUSED  BY  FlEuD 

enhanced  ionization.  hoaEvek.  very  little  was 

kno*n  ABOUT  The  RELATIONSHIP  BETWEEN  DOPING  AND  the 

Electrical  characteristics  that  produce  ndc.  in 
order  To  Gain  some  understanding  of  This 
Relationship,  the  stuoy  of  the  effects  of  ag  doping 
On  ndc  was  UNDERTAKEN.  IT  WAS  The  main  PURPOSE 
OF  THIS  stuoy  to  get  a  reliable  PROCEOUHE  for  DOPING 
with  AG  AND  AL  to  OBTAIN  CRYSTALS  FOR  FURTHER 
STUDIES  OF  wOC  AND  FIELD  UUENCH I NG ,  ANO  TO  AHAT 
MICROSCOPIC  PROCESScS  may  be  involved  in  The  doping. 
iAUTHORI  (U) 
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C  •  M  »  SPARK  ,  V .  S  *  S 
REPT.  NO.  ARL-71-0U1 
PRO j  J  A  F - 7B  8b 

task:  / Bbsuo 

UNCLASSIF i ED  REPORT 

availability:  pos.  in  proceedings  of  the 
PHOTOCONDUCTIVITY  CONFERENCE  !  3h D  )  f  STANFORui  1  Z- 
1H  A  U  ij  1969,  P3M3-3SQ, 

DESCRIPTORS:  I »StM ICONDUcTciRS  I 

•PHO TOCONOUCT I  V  I TY )  .  (•CADMIWH  SuLFIuESi 
LUMINESCENCE!,  ZINC  COMPOUNDS,  SLLEnIDES, 

tACITATION,  PHONONS,  EXC1TUNS,  CRYOGENICS  I U ) 

IOENT  i  F  1  ERS  I  -Zinc  SlLEMDeS,  OSCILLATORY 
PHOTOCONDUCTIVITY  (0) 

ThE  PnOTOcONDUC T I VE  SPECTkA  OF  CDS  ANp  ZnS£ 

AT  HAVE  OSCILLATIONS  *iTH  PERIODS  EQUAL  TO  AN 

LO-PHONON  EnERGY.  In  cos  three  series  of 
OSCILLATIONS  OCLUR  up  To  jsr..  T*0  SERIES  APPEAR 
IN  THt  A. c. -PHOTOCURRENT  AMPLITUDE  -ITh  MINIMA  AT  THE 
ground  state  energy  of  excitOn  a  plus  multiples  of 
AN  lO-PhOnOn  energy  m-seriesi,  and  at  The 
ground  state  eneruY  of  exciton  b  plus  multiples  of 

AN  LO-PhOnOn  energy  (8-SErUS).  A  THIRD 

SERIES  APPEARS  IN  ThE  PHASE  OF  A • C » -PHOT 0CUNNEN T . 

there  are  indications  that  all  three  series  are 
INDEPENDENT,  in  ZnSE,  only  one  series  appears, 

KIITn  ZERO  Phonon  line  AT  THE  EXCITON  GROUND  STATE 

enehgy .  the  excitation  spectra  of  several 

L0H1NESCENT  LINtS  OF  COs  AND  ZNSE  AL50  HAVE 
OSCILLATIONS,  NhOsE  maxima  CORRESPOND  to  Minima  in 
The  PhOTOCONOUCTIVE  spectra,  the  MECHANISM  of 
OSCILLATION  CAN  BE  t  XPL  A I NEu  6*  THE  RESONANCE 
GENlRaTIOn  OF  LO-PHuNONs  COUPlEo  TO  an  EXCITON,  In 
addition  to  the  photoconooCT i ve  carriers,  this 
MECHANISM  IS  COkROBORaTED  by  the  OSCILLATIONS  IN 
luminescence  excitation  spectra  of  cds  and 
ZNSfc,  and  BY  OPTICAL  QUENCHING  OF  A-SERIES 
PHOTOCONDUC r  I  VE  OSCILLATIONS  IN  CDS* 

(AUTHOR!  (U> 
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NEW  SOUTH  WALES  UNI  V  KENSINGTON  (AUSTRALIA)  DEPT  OF 
PbYsICS 

CAHtiON  epn  signal  fkqm  vacuum  heated 

sunfaces  t  10) 

A  Ob  70  SP  MILLER, o.  J.  IHANEMAN,0«  t 

CONTRACT :  OA-CRD-AFE-S92-5NN-A9-OISN 

PHOj:  DA-1-Z-6ZN20I-0-NA6 

TASK ;  W-62H201-D-N6*a3 

MONITOR!  ARf)G(FE)  HR0-AUG-7U 

UNCLASSIFIED  report 

availability:  pub*  in  surface  science,  V2*)  pas*- 

*92  1971, 

DESCRIPTORS;  (•SEMICONDUCTORS,  SURFACES), 

(•carbon,  «PaRaMaGNET IC  RESONANCE),  CARbjoES, 

IMPURITIES,  heat  TREATMENT,  CAOMIOM  sElemdes, 

CA0M1UM  SULFIDES,  2 1 NC  SuLFJoES,  SILICON, 

AUSTRALIA  (0) 

IDENTIFIERS;  -ELtCTRoN  PARAMAGNETIC  RESONANCE  (U) 

recently  a  narrow  electron  pakamagnuT ic  resonance 
tt.P.R,)  SIGNAL  has  BEEN  REPORTED  FROM  TME 
SURFACES  OF  Cost,  CDS,  aNq  2NS  POWDERS 
after  heating  in  vacuum,  each  of  The  signals  was 
furmeo  by  vacuum  heat  trEaymEnt  in  the  range  **ou- 

6UQC  ■  WITH  b«2.U027  AND  WIDTH  APPROX.  ONE  GAUSS, 
and  was  REVERSIBLY  uROAUEhEu  beyond  DETECTION  upon 
AuMISSION  OF  AIR  OR  OXYGEn,  IT  MAS  SUGGESTED  THAT 

surface  vacancies  caused  the  e*p*r.  signal,  the 

AUTHORS  HAVE  PREVIOUSLY  FOUND  A  SIGNAL  WjTH  THE  ABOVE 
PROPERTIES  ON  SEVERAL  OTHER  SUBSTANCES,  AND  FROM  AN 
ANALYSIS  OF  ITS  OCCURRENCE,  HAVE  CONCLUDED  THAT  IT 
was  due  to  carbon  contamination  from  the  vacuum 
SYSTEM,  IT  IS  SUGGESTED  ThAT  THt  SIGNALS  RECENTLY 
REPURTEU  ON  CuSE,  CoS  AND  ZnS  ARE  IN  FACT 

ALL  DUE  TO  CARBON  CONTAMINATION.  (AUTHOR)  (U) 
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ALRy SPACE  RESEARCH  LABS  #H I GHT-P A T TtRSON  AFB  OHIO 

A ti  1  NVEST  IGATlOH  OF  The  SfcHJ  CONUUCToR-TO- 
HeTaL  TRANSITION  in  Chlorine  DOPED  CADMIUM 
SULF10C  USING  NUCLEAR  MAGNETIC  RESONANCE. 

I U  1 

MAY  71  212P  aOaHS.  FRANK  0*  l 

RtPT,  nu,  ARL-71-0U8o 
PHOJJ  aF-7U6S 
TASM  78BSU1 

UNCLASSIFIED  kEPOhT 


OfcSCK l PTOKS  •  («SbMlCuNOUCTyRS»  NUCLEAR  MAGNETIC 
NESO NANCE) *  i •CADMIUM  SULFlDtS,  ELECTRICAL 
CONDUCTANCE),  MALL  EFFECT*  DOPING,  CHLORINE* 
b AND  Theory  OF  SOLIOS*  IhPuRITIEs*  CRTOgenJCS* 

FRtWDtNCY  SHIFT,  THESES  <UI 

IDENTIFIERS:  SEMICONDUCTOR  MeTAL  TRANSITION,  SPIN 

LATTICt  KElAaATIUN,  NNIGhT  ShIFT  (U) 

spin-lattice  relaxation  Times  and  kni&hT  Shifts 
»EH  E  MEASURED  FUR  C0U3  Ny  CLE  I  IN  TWELVE  CDS 
CRYSTALS  doped  *ITH  VARIOUS  AMOUNTS  OF  ChLOKInE. 
hall  CONSTANTS  HERE  ALSO  MEASURED  TO  OBTAIN  THE 
CONOUCTJOn  ELECTRON  CONCEn T R A ~ I ONS .  DATA  *EHE 

Obtained  on  all  samples  at  jcok  and  for  some 

KEavIlT  DUPED  SAMPLES  AT  77*.  *».2X  AND  2.13K, 

IT  *  A  S  FOuNy  THAT  RITh  INCREASED  OOPlNG,  AN 
IMPUNITY  CONDUCTION  BAND  IS  FORMED  IN  AN  ELECTRON 
CunCEnTHAT ION  RANGE  (S*  X  1U  TO  THE  17Th  PO*ER  < 

N  <  1,6  X  1U  TO  THE  18Th  PC*ER/CC).  The 

impurity  conduction  band  and  cos  conduction  band 
ane  merged  «*  h  e  n  a  further  increase  in  dopant  extends 
tme  Electron  concentration  to  ( i • 6  x  10  to  the  isth 

P06EK/CC  <  n  <  2.R  A  10  To  THE  1 8TH  POwtR/CC. 

All  SAMPLtS  rtlTH  N  ■  >  X  |0  TO  THE  18TH 

puwer/cc  h a v e  essentially  metallic  properties. 

(AUTHOR)  (U> 
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WASHINGTON  UN1V  SEATTLE  DEPT  OF  ELECTRICAL 

engineering 

OPTICAL  PROBING  OF  RESISTIVITY  PROFILES  IN 
COS  AND  ThEJR  RELATION  A I TH  ACOUSTOELECTRIC 
CURRENT  OSCILLATIONS* 


JUl  70  BP  TEt,5»  S.  IHCCARIHY.S. 

J  •  s 

CONTRACT!  OA-AR0-0-3I-I2N-70-G58 
PRO J i  OA-2-0-06I I02-B-3I-E 
MONITOR:  AROU  B39112-E 


UNCLASSIFIED  report 

Availability:  pub.  in  SOLID-STATE  ELECTRONICS* 
V  1  R  NR  P3R2-3R6  1971* 


DLSCKlPTOHS:  t *SER I  CONDUCTORS •  PIEZOELECTRIC 

fcFFECT  I  »  (•CaOrIoK  SulFIoEs, 

resistanceielectricali j ,  electric  currents* 

OSCILLATION 

identifiers:  ACOOSTOtLECTR IC  effect,  ELECTRICAL 
RESISTIVITY,  PIEZOELECTRIC  SEMICONDUCTORS 

the  CORRELATION  OF  CURRENT  oscillations  with 
RESISTIVITY  PROFILES  IS  PRESENTED  FOR  SAMPLES  OF 
SEMICONDUCTING  cos.  (AUTHOR) 
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AtHUSPACE  RESEARCH  LADS  AR  J  GH  T -P  A  T  TfcRSON  AF  B  OHIO 

electronic  core  levels  of  the  iib-via 

CuHPCUNOSi  (U) 

MAR  71  1  aP  VESElY.C.  J.  !  L  ANGER  *  0 • 

A.  ; 

RfcPT*  NO*  ARL-71-01RJ 
PHOjJ  AF -  7  b  8  5 
task:  700500 

UNCLASSIFIED  report 

availability:  pub,  in  physical  kevie*  u,  vh  N2 
PR5I-R62,  IS  JUL  71  . 

otScRiPTORS:  (•semiconductors*  *b a Ny  Theory  of 
SOlIuS),  ZINC  SULFIDES,  CAUMJUm  SULFIOES, 
t a o m j u m  selenioes,  zinc  compounds*  cadmium 
COMPOUNDS,  MERCURY  COMPOUNDS*  OXIDES*  SULFIDES, 
SELEnIDES,  TeLlUr  IDES,  PHOTOELECTRIC  EFFECT  CU> 

IDENTIFIERS:  ZINC  uXIDES,  ajnC  SELENIDES*  Zinc 

TELLURIOES.  CAoMIUM  0XI0E5,  CADMIUM  TEULURIDES, 

MERCOHY  SULFIDES,  MERCURY  SELEnIDES,  MERCURY 

TEELORIOtS,  EMISSION  SPECTRa,  SPIN  ORBIT 

INTERACTIONS  (U) 

X-ray  INDUCED  ElECTRON-EM JSS10N  MEASUREMENTS  RERE 

USEu  to  Determine  The  energy  LEVEES  OF  CORE  electrons 
IN  ZNU,  ZNS,  znse,  ANTE,  c do, 

Co S i  COSE,  COTE,  HGs.  hose,  and 

HGTfc.  The  INVESTIGATED  ENtRuY  RANGE  EXTENDS 

from  THt  bOTTOM  OF  THE  VALENCE  BAND  TO  ABOUT  I2u0 

fcv  BELOV.  THE  FEmMI  levee.  CHEMICAL  SHIFTS  MERE 

DETERMINED  BY  CUMHAhING  THESE  Rt5ULT5  AJTH 

Experimental  values  for  the  pure  elements*  these 
shifts  ARt  plotteo  as  a  function  of  the  fractional 
ionic i t r  values  determined  by  Phillips  and  van 

VECHTEN,  PAULINg,  AND  COUlSUN.  SPJN-ORBIT- 
SPL1TTING  VALUES  HERE  EXPERIMENTALLY  DETERMINED  for 
The  FIRST  TIME  FOR  SEVERAL  LEVELS  INCLUDING  THE 
ZN3u*  COHO,  AND  HG5u  LEvElS*  ( AUTHOR  1  (U) 
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AD-72V  VOB  20/12  9/l  9/5 

FLORIDA  UNIV  GAINESVILLE  DEPT  OF  ELECTRICAL 
ENG INEEHInG 

A  CtNTEH  OF  COMPETENCE  IN  SOLjO  STATE 

materials  and  devices,  < u ) 

HAH  71  229P  LlNDhOLM.FRFu  A.  {UROOERSEN, 

ARTHUR  J.  ICi.JNETTE, EUGENE  H  *  SUIRECTOH, 

STEPHEN  A.  SHENCH, LARRY  L,  i 
REPT.  NO.  SC1EnT1F1C-7 

contract:  F  l  9628-6tt-C-Q0S{' ,  ARPA  0RDtR“lJ60 

PROj;  aF-8687 

MONITOR;  AFCRL  71-D3U9 

UNCLASSjF  1EU  REPORT 


descriptors:  (•semiconductors,  electrical 

PROPERTIES),  (tSEMlCONDUcToR  DEVICES,  ELECTRICAL 
PROPERTIES),  (•INTEGRATED  CIRCUITS,  DESIGN), 

MATHEMATICAL  MOOELS,  NOJSE(RADlO)  ,  RADIATION 
UAMAoE,  NEUTRON  REACTIONS,  HALL  tFFECT, 

transistors,  cadmium  sulfides,  silicon, 

IMPURITIES  (0) 

IDENTIFIERS:  amorphous  SEMICONDUCTORS,  EQUIVALENT 

CIRC  TS,  PHOTOMAGNETOELECTRIC  EFFECT  (U) 

IN  SEMICONDUCTOR  a Nd  SEMICONDUCTOR  DEVICE  RESEARCH, 

A  COMPLETE  EQUIVALENT  CIRCUIT  FOR  THE  NOjSE 
PERFORMANCE  OF  PHOToTRAnSISIORS  IS  DEVELOPED  and  THE 
Current  gain  and  CUTOFF  FHEWUENCY  are  DERIVED  FROM 
NOISE  MEASUREMENTS,  STUuY  of  the  design  OF  A 
detectors  using  the  PME  EFFECT  in  GOtD-DOPEU 
silicon  shoas  the  compromises  Required  in  the 
concentrations  of  gold  and  shalloa-lEvel  impurities 

To  YIELD  BOTH  SPEED  AND  5ENSITIVITY.  MEASUREMENT  OF 
CONDUCTIVITY  and  hall  EFFECT  in  IN-dOPEO  and 
CU-uOPED  CDS  REVEALS  THE  IMPURITY  LEVELS  AND 
OOMINANT  SCATTERING  MECmAnISMS»  MEASUREMENT  of  the 

pme  and  pc  effects  in  gold-doped  silicon  yields 
the  recombination  parameters,  a  method  is 
DESCRIBED  that  so  selects  model  complexity  in  the 
simulation  of  thansistor  CIRCUITS  as  to  SAVE  CPU  time 
and  To  ACCOMMODATE  larger  CIRCUITS  than  HERETOFORE 
POSSIBLE.  IN  GLASS  AND  SEm I  CONDUCT  I nG  GLASS 
Research,  experiments  DEMONSTRATE  THAT  CRYSTALLITE 
Size  determines  the  Threshold  of  fast-neutron  damaGc. 

IN  HETEROGENEOUS  AMORPHOUS  SEMICONDUCTORS.  VARIOUS 
METHODS  FOR  SURFACE  CHARACTERIZATION  OF  CERAMIC 
POrtuEKS  ARE  OET A l LEu . 
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B  R  0  H  N  U  N  I  V  PROVIDENCE  R  I  METALS  RESEARCH  LAB 

ELECTRONIC  t N t R '•» y  states  OF  DISLOCATIONS  In 

CUS-TrPE  SEMICONDUCTORS.  <  LI  > 

OESCR1PTIVE  NOTt;  TECHNICAL  KEPT., 

HAY  6b  RIP  HOLMES,  R.  K.  IElUAOM.C.  i 

CONIRaCT:  NOnR-&62(27) 

UN  CLASSIFIED  REPORT 


descriptors:  i -semi conductors ,  band  theory  of 
sociosi,  ( ♦cadmium  sulfides,  photoconductivity), 
DISLOCATIONS,  crystal  lattice  DEFECTS.  ELECTRICAL 
conductance  io) 

IT  is  SHOrtN  That  ELECTRONIC  EnEK&Y  bANDS  ARE 
ASSOCIATED  AlTH  DISLOCATIONS  IN  WIDE  BAND  GAP, 

COMPOUND  SEMICONDUCTORS,  the  EIGENVALUE  PROBLEM 
fur  the  dislocatiun  sand  edge  is  solved  for  cds 

TYPt  CRYSTALS,  and  THE  OCCUPATION  OF  THE  BAND  |S 
CALCULATED.  The  FERMI  EnEnGY  IS  THEN  DETERMINED 
FOR  CRYSTALS  CONTAINING  many  deep  LVIng  DISCRETE 
LEVtLS  AS  WELL  AS  DISLOCATION  BANDS*  IT  iS 

predicted  that  ««hen  a  crystal  is  illuminated  with 
light  of  appropriate  wavelength  and  increasing 
intensity,  the  thermal  activation  energy  governing 
The  ELECTRICAL  CONDUCTIVITY  Passes  through  A  SERIES 
ot  t n t R g y  plateaus  ahicm  are  equal  to  the  energy  of 

THE  DISCRETE  LEVELS.  IN  A  DISLOCATION  FREE  CRYSTAL, 
These  PLATEAUS  ARE  CONNECTED  BY  STEP  CHANGES,  WHILE 
IN  A  CRYSTAL  rtITH  DISLOCATIONS  THEY  ARE  C°NNECTED  BY 
BKOaO  TRANSITION  REGIONS.  IN  ORDER  TO  5TU0Y  THE 
PkEuICTIONS  THE  THERMAL  ACTIVATION  ENERGY  WAS 

Measured  as  a  function  uF  light  intensity  in  both 
defurmeo  and  unuei ormed  samples  of  cds,  in  all 

CASES,  PLATtAUS  AT  U.flO  PLUS  OR  MJNUS  0»02  tV  AND 
0.66  PLUS  OR  MINUS  U.02  Ev  nE  RE  OBSERVED,  ThE 
TRANSITION  (jETWEEN  THESE  PLATEAUS  WAS  SHA^P  IN  THE 
CASE  UF  THE  UNDfcFORMED  SAmPlES  AND  bROaD  IN  THE  CASE 
OF  THE  DEFORMED  SAMPLES,  these  results  confjrh  the 
predictions  mentioned  above,  {author)  (U) 
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OELaWARE  ON]V  NLA  ARK  OEPT  OF  PHYSICS 

oltlrhinat ion  of  f uld-depenolnt  CARRIER 
density  ano  mobility  in  photoconductors  using 
high-field  domains.  < u > 

descriptive  note:  technical  repT., 

AUG  69  7P  b OER.K.  W.  i 

RtP T .  NO.  TR-^5 
CONTRACT!  N0NR-NJ36 < UO  ) 

unclassified  report 

availability:  pub.  in  PROCEEDINGS  of  the 
PHOTOCONDUCTIVITY  CONFERENCE  (3RD)  held  in 
STAFFORD.  CALIF.  12-15  AUG  69  P7S-79* 

dlslh i p tors :  (•cadmium  sulfides* 

PHOTOCONDUCTIVITY),  HALL  EFFtCT, 

CARRIEhS(SEMICONOUCTORSI ,  HOKK  FUNCTIONS, 
transport  properties 
Identifiers;  caRnur  mobility 

under  certain  experimental  conditions  high. field 
domains  which  occur  in  the  range  of  negative 

DIFFERENTIAL  CONDUCTIVITY  REMAIN  STATIONARY  ADJACENT 
Tu  UNt  tLECTROOE  ANO  CAN  bE  USEu  TO  ANALYSE  THE 
field-dependent  cunoucTivitt.  using  the  measured 

CURRENT  DtNSITY  AND  FIELD  STRENGTH  IN  THE  DOMAIN,  PrtR 

one  Obtains  the  conductivity  as  a  function  of  the 
FIELD,  the  HALL-EFFECT  can  bE  USED  to  determine 
the  mobility  within  a  high-field  domain  and  yields 

MICRO(F),  FROM  THE  CONDUCTIVITY  ONE  THEN 

ObTAlNS  THE  f ielo-oepenoent  carrier  density,  in 
PhOTOCONDUCTOKS ,  SUCH  AS  CDS,  The  negative 
differential  conductivity  is  caused  by  a  steep 

DECREASE  OF  CARRIER  OENSlTY  AND  ONLY  SLIGHTLY 
DECREASED  MOBILITY  n I TH  FIELD  IN  THE  INVESTIGATED 
Range,  with  this  method  The  carrier  density  and 
MOBILITY  can  UNAMBIGUOUSLY  AND  UUITl  ACCURATELY  be 
DETERMINED  as  FUNCTIONS  Of  the  FIELD  STRENGTH  AND  A 
detailed  kinetic  analysis  is  JUSTIFIED  for 
INVESTIGATING  The  field  EacITaTION  MECHANISM.  SUCH 
ANALYSIS  is  done  FOR  CDS  IN  ThE  FIELD  RANGE 
betwEln  so  and  jookv/cm  (at  2q0k)  and  shows 
that  a  modified  fhenkel-poole  FIELD-ENHANCED 
thermal  excitation  of  HOLts  from  slow  recombination 
centers  into  the  valence  band  CFIELO  UUENCHING) 

Is  THE  PRlDOMJNaNT  MECHANISM  causing  THE  NEGATIVE 
DIFFERENTIAL  PHOTOCONDUCTIVITY*  (AUTHOR)  (U) 
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SOLID  state  RESEARCH,  1V71JJ. 


(0) 


DESCRIPTIVE  note:  WUARTENLY  TECHNICAL  SUMMARr 
OUL  7  1  i 


AU(*  7>  MCAHURTEK.ALAN 

CONTHaCT:  F 1 V62B-7U-C-02J0 

PHQj:  AF-AH9L 

MONITOR:  £SD  TH-/1-247 


L  • 


» 


hat-ji 


UNCLASSIFIED  report 

SUPPLEMENTARY  note:  SEE  also  Rt  pok  T  DATED  1*  FEB  71. 
AD-7*N  074.  * 


OtSCRlPTOKS:  (.SOLID  STATE  PnYSlCS,  PERIODICALS). 

<  SEMICONDUCTORS,  SCIENTIFIC  RESEARCH), 

phutuoiooes.  lasers,  Raman  spectroscopy ,  2eeman 
HALEcI’r1NTEtlKATt0  cl*culTi>*  Manufacturing  methods, 

slLFr^4U  f  pULi0S'  ANTIMOnIDES,  CADMIUM 

SULFiDtS,  (.allium  ARSENIoES,  CRYSTAL  STRUCTURE, 
CARUun  MONOXIDE,  ABSORPTION  SPECTRUM,  CNYo&ENJCS 

lasers,  RAMAN  LASERS,  F E K R UM A GnE T I C  SEMICONDUCTORS 


The  REPORT  COVERS  In  DETAIL  ThE  SOLID  STATE 
Research  *ork  of  the  solid  state  division  at 

3  NmUv  l**®0"**U"T  f0*  PERIOD  l  MAY  THROUGH 

J1  JULY  1971.  The  TOPICS  COVERED  ARE  SOLID 
STATE  DEVICE  RESEARCH,  uUanTUM  ELECTRONICS. 
materials  research,  physics  of  solids,  and 
microelecironics.  the  microsouno  AORK  jj, 

SPONSOPEO  by  A3MDA  ANO  IS  REPORTED  UNDER  THAT 
program,  (author)  at 
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X-RaY  INDUCED  ELECTRON  EMISSION  MEASUREMENTS  were 

used  to  0ETERM1NE  the  energy  levels  of  core  electrons 

IN  2ND  <  ZNS,  ZNSE,  ZNTE,  COO, 

CDS,  COSE,  COTC,  HGS,  H<*St  AND 

HGTt.  THE  INVESTIGATED  ENERGY  RANGE  EXTENDS 

From  THE  BOTTOM  OF  THE  VALENCE  BAND  <6-0  Ev  BELOW 

The  FERMI  LEVEL!  TO  ABOUT  120U  EV  BELOm  T^E 

fermi  le vll •  chemical  shifts  were  determined  by 
comparing  The  results  of  these  MEASUREMENTS  a i yh 
experimental  values  for  the  pure  elements*  these 
Shifts  ARt  plotted  as  a  function  of  the  fractional 
Ionjcity  values  determined  by  Phillips  and  van 
vecmten,  pauling  and  cOulson.  core  level 
VALUES  FOR  ZNSE  ANO  COTE  ARE  COMPARED  aITH 
SELF-CONSISTENT  RELATIVISTIC  ORTHOGONAL I ZEO  PLANE 
WAVE  CALCULATIONS  FOR  The  EXCITATION  ENERGIES  of 

these  compounds*  agreement  *ith  these  theoretical 

CALCULATIONS  is  BEST  T OR  THE  LEVELS  CLOSEST  TO  THE 

valence  bano  and  appears  to  be  angular-momentum 
oependent,  for  the  first  TIME,  SPIN-ORBIT 
splitting  values  WERE  EXPERIMENTALLY  DETERMINED  for 
St Vtft aL  LEVELS  INCLUOiNg  ZN  3D  *  CD  MO  and  hg  sd 
LEVELS*  THE  MEASURED  ENERGY  values  for  the  upper 
O-LEVELS  ARE  COMPARED  WIT*  VALUES  OBTAINED  BY 
ULTRAVIOLET  INDUCED  ELECTRON  EMISSION,  ( U ) 
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tmeses  (U) 

a  study  nas  made  of  the  luminescence  properties  of 
cadmium  sulfide  platelets  nmIch  nere  bombarded  at 
mean  liuuid  helium  tempeRature  pith  fast  electrons  at 
energies  above  iou  aev*  photoluminescence  and 

CAThOdOlUMINESCENCE  SPECTRA  WERE  EVALUATED.  P05T- 
IRRaDIATIQN  annealing  ANO  thermal  and  optical 
quenching  experiments  *£Re  conducted* 
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buunO  optical  phonons  associated  with  the  phonon- 
assisted  iiii  MB«8A)  transition  in  cos 
HAVt  SEEN  OBSERVED.  THESE  STATES  ARISE  FRUM  THE 
BONDING  OF  an  LO  PHONON  To  A  nEOTkal  ACCEPTOR, 

WHICH  PROVJOES  AN  ATTRACTIVE  INTERACTION  F OK  THE 

phonon,  the  interaction  is  with  lo  phonons  of 
shall  *ave  vector,  both  The  GAMMA  I  AND  GAhrA 
S  LO  PHONONS,  AHICH  RESULT  FROM  A  SPLITTING  DUE  TO 

anisotropic  short-range  interatomic  forces,  are 
observed  in  the  bound  states.  the  optical 
transitions  described  in  this  paper  are  similar  to 
those  described  by  oean  et  al.»  which  involved 

OPTICAL  PHONONS  BOUND  TO  NEdTKAl  DOnOrs  IN  LAP. 

the  observed  bound  states  were  identified  as  2s. 

2P,  and  30  STATES  with  MEASURED  BINDING  ENERGIES 
OF  26. R,  21. A,  AND  11.6  PER  CM.,  RESPECTIVELY. 
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cahr i ekS  i  semi  conductors)  ,  band  Theory  of  solids 
identifiers;  emission  spectra 

IT  is  Shorn  ThaT  THtRE  aRe  NINE  CLEARLY  DEFINED 
SERIES  OF  LO«-TtMPEHATURE  PHOnOn-ASSISTED  EDGE 
EMISSION  bands  IN  pure  CADMIUM  SULFIDE  CRYSTALS,  of 
these  nine  serus,  four  have  not  been  previously 
discussed,  it  is  SHORN  that  eight  of  the  series 
can  be  explained  as  arising  Fh oh  transitions 
Involving  a  band  mOuEl  .*  I  t  h  TffO  DONuR  levels  and 
thrle  acceptor  levels.  (Author)  (U) 


(U) 

« u  > 


396 


UNCLASSIFIED 


/Hi*  T 


unclassified 

DOC  REPORT  BIBLIOGRAPHY  SEa«CH  CONTROL  NO.  /Ill HT 
AD-/3H  H46  2U/12 

AEROSPACE  RESEARCH  LABS  *K l  <»H  f -PATTERSON  AFb  OHIO 
NUClEaR-MaGnETIC-NESQNAnCE  STUDIES  OF  THE 

semiconductor-to-metal  transition  IN 

ChLOR iNt-OOPEp  CADMIUM  SULF10E,  (0) 

HAY  71  UP  ADAMS. FRANK  O*  ILOOK.DAVlD 

C.  !  BHO AN  ,  L  •  CARLTON  i LOCKEK .DONALD  «.  1 

PKOJS  AF-7BBS 
TASK!  788SU0 

monituR:  ahl  71-0230 

unclassified  report 

availability;  pub.  in  physical  review  b,  vn  n7 

P21 1 S-21 23  »  l  OCT  71. 

DLSCN IPTOHS;  (.CADMIUM  SULFIuESi  NUCLEAR  MAGNETIC 
RESONANCE),  SEMICONDUCTORS,  yOPlNG,  CHLORINE, 

HALL  effect,  photoconductivity,  frequency  shift, 

CRYOGENICS 

IDENTIFIERS:  SPIN  LAlTtCE  RELAXATION, 

•SEMICONDUCTOR  HtTAL  TRANSITION 

SPIi.-LATTICt  RELAXATION  TIMES  AND  KNlGHT  SHIFTS 
WERE  MEASURED  FDR  CUU3  NUCLEI  IN  U  CDS 
CRYSTALS  DOPED  WITH  VARIOUS  AMOUNTS  OF  CHLORINE* 

HALL  COEFFICIENTS  WERE  MEASURED  IN  URDER  TO 
ESTIMATE  CONDUCTION-ELECTRON  CONCENTRATIONS.  OaTa 
WERE  OBTAINED  FUR  AlL  SAMPLES  A T  30U*  AND  FOR  SOME 
HIGHLY  DOPED  SAMPLES  AT  7/,  **.2,  AND  2.13K, 
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PROPERTIES,  PHoTuELECTHIC  EFFECT,  band  THEORY  OF 
SOLIDS 

IDENTIFIERS:  SEMICONDUCTOR  JUNCTIONS, 

heteroji'ncticns ,  photovoltaic  effect,  copper 

SULFIDES 

S6  EXTRACTS  Of  UOCUmEnTs  WHICH  provide  INFORMATION  on 
cuprous  sulfide  and  cuprous  sulk ide-caomium 
SULFIoE  from  THt  ELECTRONIC  PROPERTIES 

information  centeh  storage  and  retrieval  system 
are  provideu.  considerable  mineralogIcal 
Information  as  well  as  phase  diagrams,  phTsical 
PROPERTIES  and  PHOTOVOLTAIC  properties  are  INCLUDED. 
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dielectrics,  Rayleigh  waves  < u ) 

identifiers:  .magnetoelastk  waves,  surface  waves, 
lithium  niubates,  yttrium  irun  gaRnets,  Signal 
processing.  mAgNETUSIATIC  WAVES  (U) 

the  properties  of  magnetoelaSt i c  surface  waves  in  a 
variety  of  propagating  structures  are  presented. 

The  CHARACTERISTICS  of  MAoNETOSTATIC  SURFACE  WAVES 
in  a  thin  magnetic  plate  are  discussed  including  some 
NLA  FEATURES  introduced  When  A  CONDUCTING  layer  is  on 
OR  NEAR  The  Surface  Of  the  PLATE,  AND  when 
MAGNETOCRYSTALLINE  ANISOTROPY  la  TAKEN  INTO  ACCUUnT. 

convolution  and  pulse  compression  signal  processing 

IS  POSSIBLE  When  THE  NEW  FEATuRtS  ARE  EMPLOYED. 

operating  principles  are  discussed,  a 

OtMUNSTRAT lUN  OF  PUlSE  COhPRESSION  by  3*5  MHZ 

surface  waves  ir  cos  layered  L I NBU 3  IS 

DISCUSSED  AND  RESULTS  ARE  PRESENTED. 

(AUTHOR)  (U) 


399 


unclassified 


/zzzht 


UNCLASS l f  I  E  D 


OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZZZHT 

AU-7Ji>  342  9/5 

RCA  L Abb  PRINCETON  N  J 

OC-cltCTRuLUM iNfcSCEwT  FlAT  PANEL 

display.  ( u ) 

OtSCRlPTlvE  NUTe:  rUaRTERLY  kept.  no.  9  i  l  JUL-3U  SEP 

7»  . 

JAN  7 2  29 P  hAnAN ,  J  0  b  E  P  H  J.  lYOCOM.P* 

Ne  IL  i  DAVY  .  J.  GURUOi'i  ! 

RfcPT .  NO*  PRKL-7 1 -CR-36 
contract:  0 AABU7-69-L-029G 

PROJS  OA-  1  -H-662/Ub-A-OSb 
task:  l -h-662705-A-0b503 

monitor:  ecom  02?u-9 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  quarterly  kept,  no.  8, 
AD-809  9  1  ]  l  • 

DESCRIPTORS!  (.DISPLAY  SYSTEMS, 

ELECTROLUMINESCENCE),  ZINC  SULFlUES,  ZlNC 
COMPOUNDS,  SELENIDES,  CADMjUM  SUlFIOeS, 

SEMICGnDUCT Inu  FILMS,  sputtering,  Single 
crystals 

identifiers:  •electroluminescent  panels, 

METEKOjONCT  IUNS,  ZINC  SElENIUES 
the  object  is  tu  develop  efficient 

ELECTROLUM  INEsCcNT  (EL)  Ht T E RO JUNC T I  ON S  HAS  BEEN 

intensified,  in  the  heteRujunct  ion  approach 
Several  CONCEPTS  here  studied,  the  main  EFFORT  "AS 
on  the  semi-permeable  barrier  concept  in  "high  high 
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the  work  deals  «ith  the  phonon  dispersion  relations 
and  band  structures  of  H  -  VI  compounds, 
among  The  MATERIALS  investigated  ARE  CDS, 

ZNS,  mn  doped  zns,  cdse,  cdte, 

Znte ,  ZNSE,  HGTE.  EXPERIMENTAL  STUDIES 
Included  kaman  scattering,  infrared  spectra  and 
associated  techniques,  THEORETICAL  INVESTIGATIONS 
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DESCRIPTORS:  (•semiconductor  devices. 

CAHRIErS(SEMICoNDOCToRS) J •  PlCuOWAVE  EQUIPMENT, 
tXTRuMtLT  mJgh  FREQUENCY .  P 1 1 Zo E lE C TH  I  C  CRYSTALS. 
CAUMIUM  COMPOUNDS,  SULFlDcS,  DIRECT  CURRENT, 

ELECTRIC  FIELDS,  ELECTRICAL  iMpEuANCt,  SOUND, 
MEASoKEMENT,  voltage,  electrons*  PHONONS, 

PHoTuELAST IC I Ty  ,  PHOTONS,  lIgHT.  SCATTERING, 

MAGNtUC  FIELDS 

IDENTIFIERS:  Cadmium  SuLFIOE.  tOtCTRON-PHONON 

INTERACTIONS,  bRILLOolN  SCATTERING 

A  SMALL  SIGNAL  ANALYSIS  lS  PRtSLNTED  BY  TH£  BUL* 

terminal  impedance  uf  a  cos  baR  in  which  the 
DRIFTING  CHARGE  carriers  and  V  I bR  AT l N&  LATTICE 
Interact  via  the  piezoelectric  coupling,  it  was 

SHO,«N  THROUGH  A  SAMPLE  CALCULATION  THAT  FOR  PRACTICAL 
R  ANoE  S  OF  APPLIED  Drift  VOLTAGE,  MATERIAL  PARAMETERS, 
and  SEMICONDUCTOR  DIMENSIONS  A  NEGATIVE  REAL  PART  TO 

The  terminal  JMPEOANCE  COolu  be  achieved  at  room 
temperatures.  Tme  magnitude  of  this  negative  real 

PART  OF  ThE  TERMINAL  IMPEDANCE  MAKES  POSSIBLE  THE 

design  of  practical  bulk  amplifiers  and  oscillators 

in  so  OHM  T  E  '•>  Moot  IRANSMISSIUN  LINE* 

EAPtSlNENIS  ON  L  On  RESISTIVITY  (SEMICONDUCTING) 

cds  Indicate  that  acoustOelectr ic  interaction 
Takc.5  place  in  the  crystal  for  applied  pulse  orift 
electric  fields  above  a  threshold  field  corresponding 

Tu  I Ht  SYNCHRONOUS  carrier  VELOCITY.  MICROWAVE 
measurements  show  That  kf  radiation  emanates  from  The 
bulk  cos  sample  and  is  associated  ,v  j  t  h  the 
AC0O5 ro-ELECTR  ic  INTERACTION. 
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DESCRIPTORS:  (•SEMICONDUCTOR  devices.  *m i cro«a  ve 

EQUIPMENT!,  CADMIUM  SULFIDES,  P  IlZuELECTR  IC 
CRYSTALS,  ACOUSTIC  PROPERTIES,  ELECTRIC  FIELDS, 
MICROAaVES,  PARTIAL  DIFFERENTIAL  EuUaTionS, 

BRILlOuIn  ZONES,  SCATTER  lN&  ,  PmOtOEL AST  I C  I  T Y  , 

phut jelEctric  materials,  test  methods,  x  band, 

OSCILLOSCOPES  (U) 

a  SMALL-SIGNAL  ANALYSIS  Is  PRESENTED  of  the  bulk 
Terminal  impedance  of  a  Cos  baR  in  which  the 
drifting  charge  carriers  and  vibrating  lattice 

interact  b Y  MEANS  OF  THE  P  I  EZoElECTK  I C  COUPLING. 
EXPERIMENTS  On  LOW-RESISTIVITY  (SEMICONDUCTING) 

Cos  Indicate  that  acoustOelectRic  interaction 
TAKES  PLACE  IN  THE  CRY5  T  At  FOR  APPLIED  PULSE  DRIFT 
ELECTRIC  FIELDS  ABOVE  A  THRESHOLD  FIELD  CORRESPONDING 
TO  THE  SYNCHRONOUS  CARRIER  VELOCITY.  ACOUSTO- 
ELECTRIC  INTERACTION  OCCURRING  IN  A  COS  OBSTACLE 
IN  A  MlCRjWAV:  TRANSMISSION  LINE  IS  SHOWN  TO  PRODUCt 

amplitude  modulation  on  an  x-band  carrier*  laser 
beam  PROBING  IS  SHOWN  To  be  an  excellent  technique 
for  the  investigation  of  acousto-electric  effects  In 

PIEZOELECTRIC  SEMICONDUCTORS,  it  WAS  SHUWN  that 

the  a c o o s i i c  waves  could  originate  from 

P1E20EEECTRICALEY  INDUCED  SHOC*  AT  I NHOMOGEN J E T I ES 
ANO  ALSO  FROM  THERMAL  NOISE  DISTRIbUTec  THROUGHOUT 
the  Sample.,  the  relationship  between  uhf  ano 
micho„ave  currents  and  the  acoustic  flux  was 
elucidated,  (author)  t u > 
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OtSCn IPTORSi  (*CuMPUTER  PRuGrAhS,  ELlCTRICAL 
ENGINEERING) .  (•STRIP  TRANSMISSION  LINES. 

SYNTHESIS),  ( *TRANSOOCERS.  FILMS), 

(•PARAMETRIC  AMPLIFIERS,  BROADBAND), 

(♦KAOIOFREwUENcr  FILTERS,  MICROWAVE  FREuUENCY), 

CADMIUM  SULFIDES,  ELlCTROACOoST I c  transducers, 
MICROMINIATURIZATION (ELECTRONICS)  ,  CIRCUITS, 

J i ooes ( stM i conductor )  ,  vacuum  apparatus,  vapur 

PLAT  1 NG 

IUEnTIFIERS:  T*1n  FILMS,  UP-CONVtRTERS,  thin 

films  ELECTRONICS 

A  DeTaILEo  UESCRIPTION  OF  Tm£  COMPUTER  PROGRAM  FOR 

the  electrical  parameters  of  coupled  and  uncoupled 
microsTrip  transmission  lines  is  presented. 

EXPtR I MtNT  AL  DATA  ARE  AlSu  GIVEN  ON  A  TRIAL  IO-DB 

directional  coupler  oesigned  from  data  obtained  from 
the  computer  program.  The  design,  fabrication,  ano 
LOSS  LHARACTERISTICS  OF  ThJN-FILM  CDS 

longitudinal-mode  transducers  are  described*  input 
admittance  data  for  these  transducers  are  presented, 
these  data  are  used  to  deduce  values  for  the 

TRANSDUCER  CAPACITANCE,  ThICKNESS  COUPLING  FACTOR, 

ano  series  resistance,  design  techniques  for 

UPPtR-S 1DEB and  UP-CONVEHTeRS  WITH  WIDE  (lUJl) 

tuning  ranges  are  oiscussed.  an  up-cOnvertek  has 
BtEw  GUILT  ano  fESTtD  ThAT  OPERATES  From  200  TO  20QU 
MhZ  WITH  AN  INSTANTANEOUS  BANDWIDTH  Op  35  MHZ . 

EFFECTS  OF  THE  LOaER  SIDEBAND  ARE  IDENTIFIED  AND 

accounted  fur  in  the  design.  (Author)  iu) 
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OtSCRlPTORS:  I •SlMICONDUcTuRS ,  BAND  THEORY  OF 

S0L10SI*  ELECTRIC  FIELDS*  SINGLE  CRYSTALS. 

BRILLOUIN  ZONES.  REFRACTIVE  INDEX,  DIELECTRIC 
PROPERTIES,  OPTICAL  PROPERTIES, 

CARRIERS (SEMICONDUCTORS)  •  REFLECTIVITY, 

CAD* I Um  SULFIDES,  ZINC  COMPOUNDS,  OXIDES, 

computer  programs,  tmeses  iu) 

identifiers:  electroreflectance »  electrolyte 
technique  (u) 

Fundamental  eoGe  electroreflectance  spectra  n.c 
cadmium  SulfioE  (cos)  and  zinc  oxide  (zno) 

SlNuLE  CRYSTALS  HERE  MEASURED  AT  ROOM  TEMPERATURE 
USING  THE  ELECTROLYTE  TECHNIQUE.  MEASUREMENTS  #ER£ 

made  ,i i t h  the  elec tk i c  vector  of  the  incident  light 
Both  parallel  and  PLRPENOICULAR  To  the  HEXAGONAL  AXIS 
OF  the  CRYSTALS.  THE  SPECTRA  #EME  INTERPRETED  IN 

terms  of  the  energy  band  structure  for  direct 
transitions  at  the  center  of  the  brillouin  zone  for 

The  AURTZITE  STRUCTURES,  a  kRaMERS-KRONIG 

analysis  *as  used  to  obtain  the  real  and  Imaginary 

PARTS  OF  THE  DIELECTRIC  CONSTANT  FON  CDS  FROM  THE 
ELECTROREFLECTANCE  DATA  AND  THE  REFRACTIVE  INpE*  OF 

the  material,  (author)  <u) 
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CADMIUM  SUlFJOES,  NUCLEAR  MAGNETIC  MOMENTS, 

CRYSTAL  LATTICE  DEFECTS,  IMPURITIES,  MASS 
SPECTROSCOPY,  CRYOGENICS,  uOPIrG,  INTERACTIONS, 
SEmIlPnDUCJOKS,  MOOELS( 51 MuLAT  IONS  )  I 
TEMPERATURE,  RESISTANCE(EEtCTRlCAL) ,  NUCLEAR 
magnetic  Resonance,  chlorine,  lithium,  electrical 
PROPtRTlES,  THESES  (U) 

the  nuclear  magnetic  resonance  spin-lattice 
Relaxation  islR)  time  t  sub  t  of  cdiIj  in 
unooped  cus.  c  d  s  ;  c  i  ano  cdsjli  mas 
measured  as  a  function  of  temperature  (77*  to 

SuOK)  AT  2,  *t  ,  7,  ANO  10  MHZ  *  ThE  CRYSTALS 

WERE  N-TYPE  BULK  SINGLE  CRYSTALS  ANO  MERE  GROAN  BY 

The  VaPOR-PhASE-OEPUSITJOn  METHOD.  T 1  VERSUS 

temperature  data  is  presented  and  the  cdsili 
Sho«s  a  fhewuenly  inversion  in  the  high  temperature 
region  (3hOK  AND  above),  THt  theory  Of 

NUCLEAR-ELECTRON  MAGNETIC  DIPOLAR  INTERACTION  WITH 

nuclear  spin  diffusion  was  used  to  fit  the  oata  in 
The  low  TEMPERATURE  REGION,  A  MODEL  PRESENTED 
CONSISTS  UF  ELECTRONS  'HOPPINg*  BETWEEN  impurity 
SITES  MODULATING  THt  DIPOlaK  COUPLING,  THIS  HOOEC 
PREuICTS  THt  FEATURtS  OF  THt  mIGH  TtHPERATURE  DATA. 
(AUTHOR)  «  U 1 
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descriptors;  umetal  films,  »X-RaY  SPECTROSCOPY), 
THICKNESS,  CADHIUH  SULFIDES,  INTENSITY,  CaOMIUM 
SELE HIDES  •  SUBSTRATES,  MOLYBDENUM,  NIOBIUM, 

crystals,  copper,  glass,  solids,  CRYSTAL 
LATTICES,  SPECTROMETERS,  *-RAY  DIFFRACTION  ANALYSIS, 
THESES  <U) 

identifiers:  *THIN  FILMS,  *X  RaT  FLUORESCENCE  (U) 

x-ray  fluorescence  techniques  WtRE  used  to 
determine  the  thickness  and  composition  of  films  of 

SOLID  SOLUTION  CADMIUM  SUlF I OE/SELEN I DE  •  USING  A 

G.E.XkD-6  system,  standard  curves  of  se 
K  LAMBDA  and  CO  K  LAMBDA  A-KAY  FLUORESCENCE 

intensities  versus  film  thickness  were  established 

Fur  FILMS  (COSE  PERCENTAGES  0,2b, SO, 77,  AND 

i uu a )  up  to  io.ua  microns  thick  on  aluminum 

SUBSTRATES,  film  THICKNESS  ACCURACIES  were  U.20U 
PLUS  OR  MINUS  0.0S-10.0U  PLUS  OR  MINUS  U.HO  MICRONS. 

se  *  lambda  to  co  k  lambOa  intensity  ratio 
was  useo  to  determine  film  composition  to  within 
2s.  EFFECTS  OF  MOLYbOENUR,  NIOBIUM,  COPPER,  AND 

glass  substkates  on  fluorescence  intensities  were 

DETERMINED.  (AUTHOR)  (0) 
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SUPPLEMENTARY  NOTfc:  TRANS.  OF  2MURNAL  PNULAUNOJ 
SPLKl  RoSKOPI  I  (USSR)  V6  n5  P68E-686  1967  ,  BY  STEPHEN 
tVANySA. 

DtSCRlPTOHS;  < ♦ULTRA  V  IOLLT  DETECTORS,  ♦PHOTOELECTRIC 
CELLS  I SfcM  l  LONDUC TON )  )  i  CADmIuM  SuLFIuES,  mERCURY 
LAMPS,  ULTRAVIOLET  SPEC THOSCOPY »  SENSITIVITY, 

USSR 

IDENTIFIERS;  TRANSLATIONS 

USING  ELECTKUOELESS  HIGH-FRtQUENCY  mERCURY-arC 
LAMPS,  ALONG  A I TH  SPECTRAL  MEASUREMENTS,  RAPID 

deurmination  of  integral  intensity  of  ultraviolet 
RaOIATION  may  be  accomplished  BY  MEANS  Of  SPECIAL 
indicators  produced  On  the  basis  of  monucRystilcine 
cadmium  sulfide  photoresistors  df  the  FSK-Ml 
type.  THESE  INDICATORS  CAn  faE  UsED  IN  THE  CONTROL 
OF  RADIATION  OF  ULTRAVIOLET  RADIATION  SOURCES  ,  BOTH 
IN  MANUFACTURE  AND  APPLICATION.  (AUTHOR)  (U> 
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GERMANIUM,  silicon,  BORON,  ARSENIDES, 

Phosphides,  selenides,  sulfiues,  tellURiues, 
cadmium  selenides.  cadmium  sulfides,  gallium 
ARSENIDES,  indium  ANTIMOnIdES,  SILICON  CARBIDES, 

zinc  sulfides,  aluminum  compounds,  cadmium 

COMPOUNOS.  GALLIUM  COMPOUNDS,  GERMANIUM  COMPOUNDS, 

INDIUM  COMPOUNDS,  LEAO  COMPOUNDS,  mercury 
COMPOUNDS,  tin  COMPOuNOS,  zinc  Compounds  (U) 

identifiers:  thin  films,  heterojunctions, 
semiconductor  junctions,  Gunn  effect  iu> 

the  i960  SUPPLEMENT  TO  nOlC  REPORT  712, 
sehicunoucting  thin  FILMS,  an  annotated 
BIBLIOGRAPHY,  1956-1966,  CONTINUES  THE 
COMPREHENSIVE  BIBLIOGRAPHIC  SURVEY  ON  THE 
preparation,  properties,  APPLICATIONS,  and  theory  OF 
semiconducting  thin  films,  it  is  cohprised  of  hsi 
REFERENCES,  The  majority  uf  *hich  WERE  published  in 
196B,  from  ENGLISH  AND  FOREIGN  LANGUAGE  PERIODICAL 
L I  TER ATURL  •  The  ABSTRACTS  are  arranged  by  AUTHOR 
unoeR  the  following  classes:  Hi  elemental, 

(2)  GROUP  I1I-V,  ( 3 >  GROUP  1  I - v I  . 

IN!  GROUP  Iv-Vl,  (Si  GROUP  I V -  1 V  , 

1 6 )  miscellaneous  compound,  and  c 7 *  methods 
and  techniques,  all  of  the  materials  are  indexed 

6 1  Th  THE  tXCEPT ION  UF  ThE  MISCELLANEOUS  COMPOUNDS 
(GROUPS  I - V ,  I  -  V  I  ,  AND  1-VJl). 
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descriptors:  (•DIODES! SEMICONDUCTOR), 

•ELECTROLUMINESCENCE! .  (^CADMIUM  SULFIDES, 

0  I  ODES  l  SEM I  CONDUCTOR  1  J  ,  MANUFACTURING  METHODS. 

THESES.  ELECTRICAL  PROPERTIES  « u  * 

A  STSTEM  FOR  FABRICATING  ELECTRULUM  1  NesCEnT  CDS 
DIOoES  FROM  PLATELET  MATERIAL  AnO  ASSEMBLY  EQUIPMENT 

and  techniques  for  mounting  The  diodes  <*eke 
developed,  the  necessary  electronic  equipment  for 
measuring  electrical  properties  of  the  diodes  ras 

COMPLETED,  T  H  i  DIODES  WERE  PREPARED  BY  DEPOSITING 
A  Tn I N  FILM  Of  CU  AND  DEFUSING  The  CU  INTO  THE 
CRYSTAL  TO  FORM  THE  BLOCKING  CONTACT  AND  THEN 
DEPOSITING  IN  FOR  TrtE  OhMJC  CONTACT.  RESULTS 
INDICATED  THAT  REASONABLY  EFFICIENT  HOLE  INJECTION 
Was  ACHIEVED  bAsED  UPON  THE  LOW  THRESHOLD  VOLTAGE  OF 
1.7  VULTS  NECESSARY  FOR  THE  ONSET  OF 
ELECTROLUMINESCENCE.  CUrRenT-VOuTAGE  and 
differential  CAPACITANCE  MEASUREMENTS  CONFIRMED  that 
The  DIODES  AERE  P-I-N  STRUCTURES.  (AUTHOR)  (U) 
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OtScRlPTORSI  ( •SEMICONDUCTORS  I  band  theory  of 
S0LIOSJ'  (•CA0MIUH  sulfides,  OPTICAL 
PROPERTIES).  ( • Z 1 NC  COMPOUNDS#  OPTICAL 
PROPERTIES)#  OX  IOCS#  ULTRAVIOLET  RADIATION# 

OltLtCTRIC  PROPERTIES,  S I NGLt  CRYSTALS,  ELECTRON 
BEAMS,  correlation  TECHNIQUES#  computer  PROGRAMS# 

SPECTROSCOPY ,  REFLECTIVITY,  THESES  (U) 

identifiers:  zinc  OXIOES#  ULTRAVIOLET 
REFLtCTI VI  TV,  kRaMER S»K RON  l  G  DISPERSION  RELATION# 
ELECTRON  BEAM  SPECTROSCOPY,  PLASMONS  (U) 

Art  EXPERIMENTAL  STUDY  A AS  MADE  TO  DETERMINE  THE 
NONPOLARIZED  ULTRAVIOLET  REFLECTIVITY  AND 

characteristic  electron  ENERGY  LOSS  spectra  FOR 

ZNO  AND  CoS  AND  TO  CORRELATE  THESE  D ATa  USING 
A  KkAMERS-KHOnIG  DISPERSION  RELATION. 

Reflectivity  measurements  were  hade  using  a  i-m 
JARKELL-ASH  MONOCHROMATOR  with  LOW  PRESSURE 
CAPILLARY  DISCHARGE  SOURCE.  RuThEHAnN-laNG  TYPE 
ENERGY  LOSS  MEASUREMENTS  kEkE  MADE  USING  lfl  KEV 
transmitted  ELECTRONS.  ALE  samples  were  SINGLE 
crystal  PLATELETS  gkown  by  the  vapor  phase  TECHNIQUE. 
CORRELATION  WAS  MADE  US  I  No  A  FORTRAN  iv  CODE 
OEVELOPED  FOR  THE  IBM  7U9U  SYSTEM.  REPEATABLE 

spectra  were  obtained  by  both  techniques,  and 
preliminary  correlation  indicated  good  agreement 
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ENERGY  BAND  CALCULATIONS  HAVE  BtEN  CARRIED  OUT  FOR 
CUBIC  ZNS.  2NSE,  COS  ANU  COSE  WITH  A 

non-relati vistic  formalism,  these  are  The  FIRST 

FULLY  CONVERGENT,  fully  SeLF-cONSISTENT  ENERGY  BAND 
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RlPNINTI  TRAP-CONTROlLLO  field 
INSTABILITIES  IN  PmOTOCONOUCIInG 
CDS  C  AUSEO  BY  F  I  tLO- SUt NCM I NG« 
A0-AY9  721 

RLPRInTj  riELO  QUENCHING  as 
hECHaNISH  UF  NtGATIVE  wlirtHEHTlAL 
CONDUCTIVITY  IN  PHOTOCONDUCTING 
COS. 

AO- 7  I  A  097 

AC  OOP  I NG  OF  CAUHiUrt  SU».F|OE  AND 
ITS  INFLUENCE  UN  ELECTRICAL 
PROPERTIES.* 

AO- / 2*  3*7 

AN  INVESTIGATION  OF  TrE 

schiconouctoh-to-metal  transition 

IN  CHLORINE  UOPEU  CAOHIUh  sulfide 
USING  NUCLEAH  MAGNETIC  resonance,* 
ad- 72B  ans 

ELECTRICAL  PROPERTIES 

ACOUSTOELLC TR I C  OS C 1 L L A T I ONS j 
CURRENT  SATURAIION  ANO  ELECTRON 
DRIFT  MOBILITY  IN  CAOMlUn  SUlPmJDE 
CRYSTALS,* 

Au-aSm  DOB 

OESURPTION  UF  OATGEN  and  I  T 5 
EFFECTS  on  TmE  ELECTRICAL 
PROPERTIES  OF  EDS  SINGLE  CRYSTAL 


platelets,* 
au-am  tor 

THE  INFLUENCE  OF  CHEMISORPTION 
ON  TME  ELECTRONIC  PROPERTIES  OF 
THIN  SEMICONDUCTORS!  OXYGF.N 
CHEMISORPTION  ON  THE  (11-201 
SURFACE  OF  CDS,* 

AD-tiS  **•!» 

EPITAXIAL  GROWTH 

REPRINT!  GROmTH  AND  PROPERTIES 
OF  STEEPLY  GHAOED  2N|F)CDl |-F)S 
crystals. 

AD-72‘1  88A 
EXCITATION 

THERMALLY  and  optically 
STIMULATED  PHENOMENA  IN  CAOMIUM- 
SULFIDE  >INGl£  CRYSTALS-- 
TRANSLATION, 

A D» A 7 A  *10 

cxctroNs 

reprint:  Emission  from  e*citld 

TERMINAL  STATES  OF  BOUNO  EXClTON 
COMPLEXES. 

AD-495  I  OR 

luminescence  stuoy  or  excitqn- 

LXCIION  INTERACTION  JN  CADMIUM 
SULF toe,  CADMIUM  SLLENIDE,  and  ZINC 
oxide.* 

AD-7  I  A  181 

reprint:  Shoh t  wavelength 
ihpurity  exciTon  transitions  in  cos 

AT  |  >2  K, 

AD-71/  526 

REPRINT:  KINETIC*  uf  cxcitons 
IN  CDS  AT  TEMPERATURE. 

AO-7  I ®  I  62 

FIELD  EMISSION 

reprint:  field-and  Pmoton- 

CNMANCED  FZELD  EMISSION  FROM  ThIN. 
FILM  FIELD-EMISSION  DEVICES. 

AD-67’  9NA 

FIELD  THEORY 

STUOT  OF  lAYER-LIKE  FIELD 
INHOMOGEnLI TIES  IN  CoS  USING  FrANz- 
KELDTSh  effect,* 

A D -A  N 7  3  I  2 


o-a 

UNCLASSIFIED 


UNCLASSjF (CD 


CAO-CAO 


FILMS 

RESEARCH  ON  THE  MECHANISM  Or  THE 
PHOTOVOLTAIC  ETFtCT  |M  HIGH- 
EFFICIENCY  CDS  THIN. film  SOLAN 
CELLS.* 

AO- •«]  517 

REPRINT:  solid  SOLUTIONS  of 

CAOMJUH  SUlF IDL-CAOMIUM  SEuENlOE 
films:  PREPARATION  ANO 
DETERMINATION  or  X-RAY  FlUOHESCENCE 
METHOD. 

AD-*»5  110 

HALL  EFFECT 

REPRINT!  ELECTRON  MOBILITY  IN 
COS  AT  HIGH  ELECTRIC  FIELDS. 

AD- Alt  0G7 

INFRARED  RADIATION 

INFRANEO  MEASUREMENTS  ON  COS 
Thin  FILMS  DEPOSITED  ON  ALUMINUM'* 

AD-AIn  1*0 

REPHInTI  ANOMALOUS  TaR  INFRARED 
HA&NETOAbSORPT I  On  |N  N.TTPk  CADMIUM 
SUlFIOE. 

AO- 72b  A  JR 

LASERS 

REPRINT)  HIGH  POWER  ANO 
EFFICIENCY  In  CDS  ELECTRON  SEAM 
PUMPED  LASERS. 

AD-aSJ  SAN 

light  transmission 

REPRINT)  GENERALIZED  PHI.'.TIPaL 
angle  of  INCIOENCE  ANO  CRITICAL 
ANgLE. 

AD-72U  N»7 

LINE  SPECTRUM 

RF°U  I  NT  I  DONOR-ACCEPTOR  pair 
RECOMBINATION  SPECTRA  in  CADMIUM 
SUlFIOE  CRYSTALS. 

AO. 708  ASM 

REPRINTS  PHONON  SIDEBANDS  ON 
BOUND  EXCITON  TRANSITIONS  IN  CDS 
ANO  /NO. 

A0« 71*  BVS 

LUMINESCENCE 

PHOTOLUMlufcS  ,tNT  PROPERTIES  OF 


VACUUM  DEPOSITED  CAOmIUH  sulfide 
FILMS.* 

AD-7PU  lit 

ANTI- stokes  excited  edge 
EMISSION  |N  CADMIUM  SULPHIDE.* 
AD-70?  17  3 

REPRINT:  EXCITON-EXCITON 

INTERACTION  |N  CDS,  cOSE.  AND  /NO, 
AO- 7 0 7  555 

REPRINT!  OSCILLATORY 
PHOTOCPNDUCTtVE  AND  EXCITATION 
SPECTRA  UF  COS  AND  ZnSE. 

AO-72*  SMS 

NEGATIVE  RESISTANCE  CIRCUITS 

EFFECTIVE  RORA  FUNCTION  OF  metal 
CONTACTS  TO  VACUUM-CLEAVED 
PHOTOCONDUCTING  tos  FOR  HIGH 
PHOTOCURRENTS.* 

A0-AV7  002 

NUCLEAR  MAGNETIC  RESONANCE 

reprint:  conduction  electron 
HyPEHF I NE  INTERACTION  |N 
SEMICONDUCTING  CDS. 

AD-71*  8»* 

•reprint:  nuclear-magnetic- 

RESONANCE  STUDIES  OF  ThE 

SEMI  CONDUCTOR- to-met al  transition 

IN  CHLORINE-DOPED  CADMIUM  ILFJOE. 
AD-731  N*i 

OPTICAL  PROPERTIES 

THE  OPTICAL  PROPERTIES  OF  ThIN 

single-crystal  cds  films  in  a  .lot 

SPECTRAL  1NTERVAL--TPANSLATI0N, 
AO-727  5R1 

COMPARISON  OF  ULTRAVIOLET 
REFLECTIVITY  AnO  CHARACTERISTIC 
ELECTRON  energy  LOSS  ME  A  SURE  HE N T i 
OF  ZNO  ANO  COS  SINGLE  CRYSTALS.* 
AD-B5B  005 

PHASE  STUOIES 

reprint:  transitions  between 
CLASS  1  AND  CLASS  II  CDS  CRYSTALS 
induced  by  HEAT-TREATMeNT,  oxygen 
oe/adsorption  and  electron 
bombardment . 

AD-70#  BIB 


0-* 

UNCLASSIFIED 


cad-cad 


unclassified 


PHONONS 

REPRINT!  BUUnD-PHONOn 
SUaSIPAHTICIE  in  CDS. 

AO-73*t  N42 

PHOTOCONDUCTIVITY 

REPRINT I  ODClLLATOHT  phase  of 
PHOTOCONQUCTjVITY  of  CDS. 

AD”ABS  476 

PIPNInT!  THCNHAL  lens  effect  in 

CDSt 

AU-70*  01? 

REPRINT;  CURRENT  SATURATION  in 
COS  FILMS  AT  VARIOUS  TEMPERATURES. 
AD- 7  2  J  J71 

ELECTRONIC  ENERGY  STATES  OF 

dislocations  in  cos-type 

SEMICONDUCTORS.# 

AO*  7  30  1  13 

kepninti  petebminaTIun  of  field- 
&EPENOCNT  CARRIER  UENSITY  aND 
HOttILlTY  In  PHUTUCUNOUCToRS  USIN', 
MICH -FIELD  DOMAINS. 

AO-/JU  217 

BI-STaBLE  electhophotogkaphic 

DISPLAY  DEVICE.# 

AD-712  101 

PHOTOELECTRIC  EFFECT 

propenties  ur  p-n  junctions  in 
cadmium  sulfjol  and  construction  of 
photoelectric  THANSOUCERS-- 

TNANSLAT10N. 

AO-712  ?1* 

PREPARATION 

IMPROVED  I  I - V 1  CRYSTALS.* 
ad-44*  HOI 

improveo  ii-vi  crystals** 

AO-444  ROi 

IhPROVEO  ll-vi  crystals.* 

AD-444  HOI 

research  on  imphoveo  ii-vj 

CRTSTAcS.* 

AO-46*  HOH 

RESEARCH  ON  ImPKQVEO  II-VJ 

crystals.# 

AD-646  HOS 

IMPHOVEO  I  S -  V 1  CRYSTALS.* 

AD-6* /  ST. 


RADIATION  OAHaOC 

PRODUCTION  and  ANNEALIN'.  OF 
INTRINSIC  DEFECTS  in  x-ray 
IRRADIAT'D  CDS  StNGLl  CRYSTALS.# 
AD-4S2  61  I 

radiation  damage  effects  in 
electron  irr*ojateo  cadmium  sulfide 
platelets  at  lor  temperature*# 

A  0  “  7 1  *>  239 

RAHAN  SPECTROSCOPY 

reprint:  Theory  o f  enhanced 

MAHAN  SCATTERING  AND  VIRTUAL 
WUAS I  PART | CL£S  IN  CRYSTALS. 

AD-4SU  2H H 

reprint:  resonant  cancellation 

OF  RAMAN  SCATTERIN'.  FROM  COS  AND 
SI. 

AD-71*  147 

IN  EXPERIMENTAL  study  OF  the 
VIBRUNie  AND  ELECTRONIC  RESONANCE 
RAMAN  EFFECT  IN  SCM I CONDWC T OH  A«U 
GARNtT  CRYSTALS.# 

AO-722  701 

KtPRINTI  HULTIPLE-PH0NON 
NCS.ONANT  HAMAN  SCATTERING  THtONY. 
AD-721  711 

RES-I  STANCE  I  ELECTRICAL) 

RLPrInT!  OPTICAL  PROBiNG  OF 
RESISTIVITY  PROFILES  IN  CDS  and 
THEIR  RELATION  »ITH  aCOUS TOELEC TR J C 
CURRENT  OSCILLATIONS, 

AD-720  »I4 

SEMICONDUCTING  FILMS 

RESEARCH  ON  TmE  MECHANISM  Of  ThE 
PHOTOVOLTAIC  EfFtCT  JN  HJGH- 
EFFlCIENCY  COS  ThIN-FILH  SOLAR 
CELLS.# 

AD-470  590 

reseakch  on  The  mechanism  of  the 
photovoltaic  effect  in  mgh- 

EFFICIENCY  CDS  ThIN-FILM  SOLAR 
CELLS.# 

AD-470  SHI 

RESEARCH  UN  ThE  MECHANISM  OF  ThE 
PHOTOVOLTAIC  EFFECT  IN  MJGH- 
EFFICIENCY  COS  ThIN-FILM  S3' AH 
CELLS.# 

AD-470  GR2 


D-10 

UNCLASSIFIED 


CAR- CAR 


UNCLASSIFIED 


TEMPERATURE  OEPt NOENC t  OF  THE 
RESISTIVITY  ANO  MALL  EFFECT  OP  THIN 
COS  f  ILHS,» 

*0**8 1  71V 

RCMInTI  DISPERSIVE  AND 
NONDISPEnSIVE  A-NAT  FLUORESCENCE 
METHODS  FOR  THE  MEASUREMENT  OP  THE 
THICANESS  OP  FILMS  op  CAuHIUH 
SUlPIDE  AND  OTHCH  I J  « V |  COMPOUNDS. 
*0-700  SSn 

SINGLE  CRYSTALS 

SKORTH  OP  S 1 Ni.Lt  CRYSTAL 

platelets  op  caomiuh  sulfide.* 
ao-aab  vo j 


SOLAR  CELLS 

REPRINT}  PERPORHANCE  OP  CADHIUh 
SULPlOE  ININ  P| Lh  SOLAR  CELLS  IN  a 
SPACE  ENVIRONMENT. 
ao-aVr  8V) 


irr  Jiwt  Vn.Kttl 


REPRINT}  STATIONARY  aNOOE- 
AOJACENT  HIGH-PIELO  O0HA|NS  IN 
CADMIUM  SULPlOE. 

A0-A7S  AAR 


SPECTROSCOPY 

TUNNELING  SPPC  THOSCOP y  study  op 
SAAS.  COS  ANO  l NO  SCHOTTkY  barrier 
JUNCTIONS.* 

A0-A7S  J70 


A0-A7A  <H8 


TRANSPORT  PROPERTIES 

REPRINT!  NCR  KINq  OP  PIELD 
INSTABILITY  |  N  CuS  if,  the  range  op 
NECaTIVE  DIFFERENT  I AL  RESISTIVITY. 
AO-ASb  SSY 

REPRINT:  PhOnO}  COUPLING  in 
EDGE  EMISSION  and  PmoToCONOUC r } v J T Y 

op  cose,  cos,  and  cdise  sub  a  s  Sub 

I  -A  I  » 

AO-AS*  151 

sco*  moving  pjclo  domains  in  Cos 
IN  THE  range  op  NEGATIVE 

oipperential  Conductivity.* 

AD-A5*  715 


CHARACTERISTIC  FIELD 
INHOMOGENEITIES  in  homogeneous 
OIELECTRICS  |N  THE  PRE-BRCaKDOaN 
RANGE.* 

AO-ASV  777 


r  EFFECT  OP 

cos  single  crystals  and  op  bismuth 
rolled  foils. 

TMERMOMAGNETUELEETRIc  EFFECT  Op 
CONTACTS  BI-CU,  GE-Cu  ANi,  SI-CU.* 

A  0  *  >’  A  0  |R2 

STATIONARY  high  F ) eld  domains  in 
the  Range  op  negative  oIfperlntial 

CONDUCTIVITY  In  CDS  SINGLE 

crystals.* 

AO- AA 1  IVE 


STRESSES 

REPRINT!  EFFECT  OP  STRESS  ON 
COS  SINGLE  CRYSTALS. 

AO- AA I  082 

SURFACE  PROPERTIES 

reprint i  control  op  the  surface 

POTENTIAL  OP  EVAPORATED  COS  LAYERS. 
AO-aSa  VSR 

REPRINT!  SURFACE  MORPHOLOGY  or 

sublimated  crystals  or  cadmium  and 
*|NC  sulp ides. 

*0-7 1 J  0)7 

SYNTHESIS 

Reprint:  the  anooic  synthesis 

OF  COS  PILHS. 


TRIODES 

SINGLE  CRYSTAc  CaoMIUm  SULFjDt 

ano  Cadmium  selCnide  insulated-gate 
field-effect  triodes,* 

AO-651  AIM 

ULTRASONIC  RADIATION 

RLPRINT!  A.  ULTRASONIC 
DISPERSION  IN  PIEZOELECTRIC  semi¬ 
conductors.  8.  NONLINEAR  sound 
TRANSMISSION  THROUGH  AN  ORIFICE. 
A0-7CS  720 

reprinvi  Enhancement  of  the 
PIEZDELECTRICALLY  stiffened 
ULTRASONIC  VELOCITY  gY  ELECTRON 
TRAPPING  |N  Cl  S. 

AD-7 1 2  VI H 


0-1  j 

UNCLASSIFIED 


CAR-CHE 


unclassified 


•CARSON 

paramagnctic  resonance 

«CPR|nT|  CARBOn  £  »R  SIGNAL  FROM 
VACUUM  HtATEO  SURFACES. 

A P-72B  5 A 'I 


SOLUTIONS  OF  TRANSPORT  AND  POISSON 
EQUATIONS  FOR  PER  I OO 1 C  FIELD 
UOMAlNS.  1 

AU-*Si  2H( 


•Carriers (sen i conductors  i 

CYCLOTRON  RE50NANCE  PHENOMENA 

REPRINT!  CYCLOTRON  RESONANCE  OF 
PIEZOELECTRIC  POLANONS  IN  THE 
QUANTUM  LIMIT. 

»P-a75  97 i 


ELECTRIC  FIELDS 

aepnimt:  electric  r i eld  effects 

IN  TRAPPING  PROCf SSES. 

AO-437  919 


INTERACTIONS 

FIELD  ENHaNCEu  IONIZATION  Of 

TRaPSa* 

AC-**k  02b 


QUANTUM  STATISTICS 

RESEARCH  |N  EXPERIMENTAL  AND 
THEORETICAL  PHYSICS.* 

AP-ABJ  A1 2 

RECOMBINATION  REACTIONS 

REPRINT)  CONOR* Ac CEP TOR  PAjR 
RECOMBINATION  SPECTRA  IN  CApMIuM 
SULFIDE  CRYSTALS. 

AO-7DR  ASM 

TRANSPORT  PROPERTIES 

REFRINTI  CRITICAL  CONDITIONS 
FOR  TRANSITIONS  BCTAEEN  STATIONARY 
AND  NON-SYaT  I0NARY  H|«H-F|tLO 
DOMAINS  IN  SbHl*jNSULRTORS« 

AD-AI9  059 


LIFE  EXPECTANCY 

REPHInTi  USE  OF  SUPERCONDUCTING 
CAVITIES  To  RESOLVE  CARRIER 
TRaPPINQ  effects  in  cos. 

AO-491  AA« 

Mathematical  ANALYSIS 

repnint;  oetlrhina tion  or 
electron  trapping  parameters. 

*D-*JI  79| 


•CATALYSTS 

SURFACE  PROPERTIES 

study  OF  SURFACE  properties  of 
atomicallv-clean  metals  aNO 
SEMICONDUCTORS,  fart  i.  STUDY  OF 
CDS  SURFACES  BY  LEED.  PART  (I. 
COMBINED  iced  and  MASS  5PECtH0rE!ER 
MEASUREMENTS  FOR  ADSORPTION  ANo 
CATALYSIS.* 

A0-43U  (A3 


mobility 

REPRINT!  ELECTRON  MOBILITY  IN 
COS  AT  H|«M  electric  FIELDS. 

X0-.89  OS 7 

REPRINT!  INFLUENCE  Of  BOUNuARY 
CONDITIONS  ON  H16H-FIEL0  OOMAlNS  IN 
SUNN  OIOUES. 

AO* 704  R5S 

Photoconductivity 

reprint:  further  considerations 

ON  A  TMEORr  OF  SUPERLINEARITY  JN 
COS  ANO  RELATED  MATERIALS. 

A0-*3i  7<U 

PROPASATION 

ReprinTi  uniformly  prqpasatins 


•CATHODE  RAY  TUBE  SCREENS 

ELECTROOUENcHaBlC  ■’HOSPhOM 
INVESTIQATIOn* 

AD-240  932 

•Chemisorption 

semiconductors 

REPRINT!  PHOTO-HaLL  STUDIES  3F 
OXYGEN  ADSORPTION  EFFECIS  on 
PHOTOCONDUCTIVITY  in  sintered 
layers. 

AD-423  OVS 

THE  INFLUENCE  OF  CHEMISORPTION 
ON  the  ELECTRONIC  PROPERTIES  of 
THIN  SEMICONDUCTORS!  oxygen 

chemisorption  on  the  iji-20> 

SURFACE  OF  COS,* 


o-u 

UNCLASSIFIED 


UNCLASSIFIED 


CIR-CHY 


*0-48#  9<tS 

5QRPT ION-INDUCED  CONDUCTIVITY 
CHANI.ES  IN  COMPOUND 
SEMICONDUCTORS.* 

*o-;2h  nr 

•CIRCUITS 

FORHINO  Of  THIN  FILM  CIRCUITS 
and  SYSTEMS  in  WHICH 

ELECTRONIC  CIRCUIT  ELEMENTS  ARE 

INTEGRATED  IN  A  MATERIAL  MATRIX 
TO  A  DECREE  AHfcHl  ELEMENTAL 
appearances  are  LOST, 

AO-28*  67] 

•COHERENT  RADIATION 

FOCUSING 

REPRINT!  THERMAL  LENS  EfFECT  |N 
COS. 

AD-70*  819 

•COMPUTER  LOCIC 

INTECRATEO  CIRCUITS 

ACTIVE  LOGIC  ELEMENTS  USING  NON- 

galvanic  hooifting  Inputs. 

A0-* 1 U  195 

•COMPUTER  PROGRAMS 

electrical  engineering 

Design  of  HICNOxAVE  filter 
NETWORKS.* 

ACJ-W27  H  02 

•COMPUTERS 

INTEGRATED  CIRCUITS 

ACTIVE  LOGIC  ELEMENTS  USING  NON- 
GALVANIC  MODIFYING  INPUTS. 

*0-410  022 

•COPPER 

invest igatiun  of  semiconducting 
properties  of  ii-vi  compounds* 

A0-26R  1IU 

•CORROSION 

fRACTURE  {MECHANICS! 

STRESS  CORRDSION  cracking  In 
HIGH  strength  fehhdus  allots,* 

A0-M21  187 


RESEARCH  |N  CRYOGENICS  AND 
MAGNETO-OPTICS.  MAGNeTU-OPT I  CAL  AND 
HAGNETIC  SUSCEPTIBILITY  RESEARCH 
SYSTEM  AT  THE  AERONAUTICAL  RESEARCH 
LABORATORIES.  DOPED  COS  AND  2NS 
SINGLE  CRYSTALS  AS  uLTRa-lOP 

tehperature  paramagnetic 

salts,  possibility  of 
observing  T H b  MOLECULAR  SPECTRA 

associated  n i t h  impuhi ty-eaci ton 
complexes  in  CDS  anu  cose. 

AD-292  lil 

•CRYSTAL  DETECTORS 

uncooled  1 N  oltectoh  for  the  ten 
micron  region!  exc l Tuns  in  cadmium 
SULrlOE. 

AO-297  201 

•CRYSTAL  GROWTH 
CADMIUM  COMPOUNDS 

RESEARCH  UN  IMPROVED  II-VI 
CRYSTALS .  • 

AO-4 7 9  84* 

SEMICONDUCTORS 

ELECTRONICALLY  ACTIVE  MATERIALS 
RESEARCH.  GROUP  lll-V  CUHPOUND 
SEMICONDUCTORS.  SEM|McTAlS  AND  LO* 
BAND-GAP  SEMICONDUCTORS.  >  HONOR 
INTENACTIONS.  OPTICAL  PROPERTIES, 
NEFHACTOKY  MATtRlALS. 

AD-112  272 

RESEARCH  | N  PURIFICATION  AND 
SINGLE  CRYSTAL  GROWTH  OF  II-VI 
COMPOUNDS, 

AO-619  279 

RESEARCH  ON  ll-VI  COMPOUNDS 
SEM JCONDUCTOHS;  PURIFICATION, 
CRYSTAL  GROWTH,  LUMINESCENCE.  ANO 
FUNDAMENTAL  PROPERTIES. 

AD-620  297 

RESEARCH  I N  PuRlFICAIION  AND 
SINGLE  CNYSTAL  GkOwTm  OF  Il-V| 
COMPOUNDS . • 

AO-651  MU 

RESEARCH  ]N  PURIFICATION  ANO 

single  growth  or  ii-vi  compounds.. 

AO-657  015 

IMPROVED  1  I  -  V |  CRYSTALS.* 

AD-64*  902 


•CRYOGENICS 


0-11 

UNCLASSir |E0 


CHY-CHY 


UNCiAssir ieo 


IMPHOVEU  ll-Vl  CRYSTALS.0 
*0-446  103 

RESEARCH  ON  1HPKOVEO  ll-Vl 
CRYSTALS.* 

*0-644  RON 

RESEARCH  ON  IMPHOVEU  1 1  - V  I 
CRYSTALS.* 

AO "644  ROS 

RESEARCH  in  PURIFICATION  and 
single  CRYSTAL  GHOftTH  OF  ll-Vl 
COMPOUNDS.* 

Ad- 6  7  V  404 

RESEARCH  IN  PURIFICATION  AND 
SINGLE  CRYSTAL  GKO.iTH  OF  li-Vl 
COMPOUNDS • • 

AD-709  B9U 

RESEARCH  ON  IMPROVED  ll-Vl 
CRYSTALS.* 

AO- 7 2 b  040 

RESEARCH  ON  IMPROVED  l  |  -  V  l 
CRYSTALS.* 

AO-72  7  UR  b 

SiNOLC  CRYSTALS 

RESEARCH  | N  PURIFICATION  AND 
SINGLE  CRYSTAL  GHO.YTM  OF  J  1  - V 1 
COMPOUNDS. 

AO- 4 3 R  J9  1 

RESEARCH  |N  PURIFICATION  AND 
SINGLE  CRYSTAL  GHOrTH  of  ll-Vl 
COMPOUNDS.* 

A0-6R2  MSO 

GM04TH  OF  SINGLE  CRYSTAL 
PLATELETS  OF  CADMIUM  SuLFlOE.* 
AD-46  8  VO  3 

SUOL I  MAT | ON 

REPRINT!  SURFACE  MORPHOLOGY  OF 

sublimated  crystals  of  cadmium  ano 
ZINC  SULFloES. 

Ad-7  I }  137 

♦CRYSTAL  LATTICE  OEFCCTS 
caohIuh  sulfides 

PRODUCTION  and  annealing  of 
INTRINSIC  DEFECTS  IN  X-RaY 
irradiated  cos  single  crystals.* 
AD-aE  2  All 

diffusion 

status  of  DIFFUSION  data  for 


binary  COMPOUND  SEMICONDUCTORS,* 

AD-4 7 U  01'. 

LUMINESCENCE 

reprint;  theoretical  aspects  of 

POINT  ANO  ASSOCIATED  LUMINESCENT 
CENTERS. 

AD-460  S  83 

SEMICONDUCTORS 

rlpmint:  Rare  earth  ihpuhitus 
IN  li-Vl  COMPOUNDS. 

AO-447  U9R 

REPRINT)  SEM|CONdUcTJV|TY  OF 
CDS  AS  A  FUNCTION  OF  S-VAPOH 
PRESSURE  DURING  hF.AT  TREATMENT 
BETWEEN  SOO  OEGRtES  AND  700  DEGREES 

c. 

AD-469  040 

•CRYSTAL  OSCILLATORS 
ILLUMINATION 

reprint)  monochromatic 

ILLUMINATION  Of  C AOM l UM-S ULF I  0 L 
OSCILLATOR. 

AD-6HI  711 
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measurements,* 

AD-AAH  6B2 
MATERIALS 

Nt*  SOLID-STATE  device  CONCEPTS. 
AD-AI*  SSO 

RESEARCH  on  ll-vi  COMPOUNDS 
ttUlCONOUCTORSl  PURIFICATION. 

crystal  lromth,  luminescence,  and 
fundamental  PROPtRTIiS. 

AD-42U  2V7 

MOLECULAR  ELECTRONICS 

MATERIAL  PROCESSING  And 
phenomena  investigation  UP 

FUNCTIONAL  ELECTRONIC  BLOCKS. 

A0-A02  Rf 2 

NEGATIVE  RESISTANCE  CIRCUITS 

reprint:  field  quenching  as 

MECHANISM  OF  NEGATIVE  DIFFERENTIAL 
CONDUCTIVITY  IN  PHOTgCONUUCT JNq 
CPS. 

AD-71*  0V7 

NUCLEAR  MAGNETIC  RESONANCE 
AN  INVESTIGATION  OF  THE 
SEH|CONDUcTOH-TO-HCTaL  TRANSITION 
IN  CHLORINE  pOPEU  CADMIUM  SULFIDE 
USING  NUCLEAR  MAGNETIC  RESONANCE i « 
AD-71*  AR6 

OPTICAL  PROPERTIES 

OPTICAL  SLCONU-HAhHoNIC 


O-R I 

UNCLASSIFIED 


SEN-SEM 


UNCLASSIFIED 


gene  r  a  t ion  In  semiconductor  alloys. 
*0-602  212 

OPTICAL  PROP  EH  T lCs  OF 

semiconouct Ins  crystals. 

*0-603  37<» 

fhasc  studies 

RECOVERY  of  NOCKSai.T  STRUCTURE 
CPS  70  ROOM  PkLSSUnE . • 

*0-**0  7*0 
PHONONS 

OPTICAL  VIBRATION  SPECTRA  OF 
SOLID'. 

*0-62*  S*S 

RtPHINTl  PmUnOn  COUPLING  in 
eule  emission  and  photoconductivity 
OF  cost,  COS,  A No  CQISE  SUo  x  a  SUB 
l-xi . 

AO-*S*  ISl 

HtPRlNTl  PHONON  9  I  DC SANDS  OH 
•OUNo  ElCiTON  TRANSITIONS  |N  CCS 
ANO  /NO. 

AO-M*  BVs 

PuNVocoNoucrivirr 

IHPNOVEO  PHUTOCUNDUCTqRS  PON 

OliPLAY  SWITCHING,* 

A0-Y3)  *7 | 

TMANSLATIqn  OF  dULLAR | AN 

NESEaRCHI  investigation  of 
ellCtnical  conduction  or  caOmIum 
SUlFIOE  SEM  I -c JNdUCTORS  using  HICH 
FRLQuENCT  GENERATORS, 

AU-fcOJ  )*l 

reprint;  further  consioeha* ions 
on  a  theory  of  suplrlinearjty  jn 
CDS  and  hElateo  materials. 

A0-*3|  71H 

REPRINT;  TNANSITlONS  BETWEEN 
CLASS  I  and  class  II  COS  CRYSTALS 
INDUCED  by  HEAT-TRE ATHENT I  OX  then 
OE/AdSURPTION  and  ELECTRON 
BOMBARDMENT . 
ad-70b  aiu 

PROCEED  1  NG5  0*  IRC  INTERNATIONAL 
CONFERENCE  ON  PHOTOCONDUCTIVITY 
l JRO I  MELO  AT  STAMFORO  UNIVERSITY, 
CALIFORNIA,  ON  12-IS  AUGUST  1**9, • 
AO-72*  1)8 

RtPRINTl  OSCILLATORY 

0-12 

unclassified 


PHOTOCONDUCT | Vt  AND  EXCITATION 
SPECTRA  OF  CDS  AND  ZnSE> 

AD-72^  SIR 

PHOTOELECTRIC  EFFECT 

ELECTHQn  EMISSION  STUDIES  or  The 
UB-VlA  SCHICONDUCTOh  COMPOUNDS.* 
AO-73*  2 1 1 

PHYSICAL  PROPERTIES 

TRANSLATION  OF  RUSSIAN  RESEaRChI 
POLYCRYSTaLLINE  caomiuh  SULFIOE 
FILHS-ELtCYRlC  PKOPEhTIES  AND 
OPTICAL  ABSORPTION, 

AD-62*  *2) 

tl-VI  SEMICONDUCTING  COMPOUNDS 

data  tables.* 

A  D -*  *8  3*1 

CUPROUS  SoLrlDE  A..0  CUPROUS 
SULFUE-CADMIUh  sulfide 
HCTEROJUNCTIUNS** 

AO-73*  S3* 

PIEZOELECTRIC  Crystals 

mUroxave  interactions  in 
SCHlCONDUctOKSI  DISTRIBUTED  S|nGL£ 
CRYSTAL  STRUCTURES!  SOLID  STATE 
ULTRASONIC  AMPLIFIERS  AND 
TRANSDUCERS, 

AD-60)  S2 I 

current  instabilities  in 
PIEZOELECTRIC  SEMICONDUCTORS.*  . 
AD-6SI  003 

REPRINT!  NONLINEAR  PmonON 
INTERACTION  |N  PIEZOELECTRIC 
SEMICONDUCTORS  AND  EFFECT  ON 
CURRENT  SATUKATIUN, 

AO-67  *  6*7 

reprint;  CIRCUIT-CONTROLLED 
MODES  OF  ACOUSTOELECTRIC 
OSCILLATIONS  IN  P I EZOELECTR  I  C  ‘ 
SEMICONDUCTORS, 

AO-61*  *01 

REPRINT!  PIEZOELECTRIC  PULaRUN- 
CYCLOTRON  RESONANCE  IN  TME  OOAnTDm 
limit  in  n-cds, 

AD-70*  *02 

reprint;  Enhancement  of  the 
piezuelectricallt  stiffened 

ULTRASONIC  VtLOCITY  BY  ELECTRON 
TRAPPING  |N  COS. 


I 


UNCLA*S(F  leg 


SCM-SEH 


*0-712  9  |  N 

RtPRlNTl  A10USI0£LECTRIC 
AF  TEHCURRENT  IN  PHQTOCUNUUCT  |  Nil 
CDS. 

AO-721  7*| 

PIEZOELECTRIC  EFFECT 

advanced  functional  electronic 

BLOCK  DEVELOPMENT  .  • 

A0-n2  |  7J9 

REPRINT!  A.  ULTRASONIC 
DISPERSION  IN  PIEZOELECTRIC  scmi- 
conductonS.  d.  nonlinear  sound 

TRANSMISSION  Through  AN  ORIf ICE. 

AD-705  725 

REPRINT  I  OPTICAL  PROUINC  OF 
RESISTIVITY  PROFILES  IN  COS  AND 
THEIR  RELATION  N|Th  AC OUS TuELt C TH I C 
CURRENT  OSCILLATIONS. 

AD-728  V|* 

PREPARATION 

research  in  purification  ano 
SIn&eE  crystal  GROWTH  OF  1 1 - V  I 
COMPOUNOS • • 

AO-ASl  MO 

Research  in  purification  and 
SInSlE  GHOwTh  OF  ll-V|  cuhpounds.* 

A0-aS7  OPS 

propagation 

REPRINT!  EEASTIC  WAVE  ANO 
INFRaREO  light  interactions  WITH  a 
MOVING  HIGM-FIELO  DOMAIN  IN'a 
PIEZOELECTRIC  SEMICONDUCTOR. 

AD*#50  9B2 

PURIFICATION 

RESEARCH  IN  PURIFICATION  AND 
SINGLE  CRYSTAL  GHOwTH  OF  ll-Vi 
COMPOUNDS. 

AO-AIV  279 

GAS  DESORPTION  FROM  VIRGINAL  CDS 
CRYSTALS.* 

AO-w 38  0 1 A 

QUANTITATIVE  ANALYSIS 

REPRINT!  OUAN  T 1 T  AT  I  VE  ANALYSIS 
of  Ternary  and  quaternary 
SEMICONDUCTING  ALLOYS  WITH  ELECTRON 
MICRUPKOtfE. 


AO-711*  311 

RADIATION  DAMAGE 

SOVIET  ABSTRACTS  ON  RADIATION 
DAMAGE  IN  SOLlOS  (TRANSLATION), 
AD-RSV  941 

SURVEY  OF  SOVICY-BLOC 

literature:  abstracts  on  radiation 

damage  IN  SEMICONDUCTORS,  IONIC 
CRYSTALS,  and  other  materials. 
A0-AD1  311 

TRANSLATION  of  RUSSIAN  RESEARCH! 
INVESTIGATING  THE  EFFECT  OF  oAmMA. 
NATS,  X-RAYS  ANO  NEUTRONS  ON 

Electric  properties  of  cds-sc  and 

CDSE-SE  RECTIFYING  SYSTEMS. 

AO-Alb  BAB 

REPRINT;  RAOIATIoN  effects  In 
6AAS . 

AO-AI*  013 

RAOIAtlON  EFFiCTS  IN 
semiconducting  laser  matcrials,* 

AD-727  061 

raoiation  Damage  effects  in 
ELECTRON  IRRADIATED  CADMIUM  SUlFIoE 

platelets  at  lor  temperature.* 
AD-731  23‘» 

RAMAN  SPECTROSCOPY 

REPRINT!  HESuNANT  RAMAN 
SCATTERING  FROM  LO  PhONONS  IN  POLAR 
SEMICONDUCTORS. 

AO-707  S7I 

REPRINT:  RESONANT  CANCELLATION 

OF  RAHAN  SCATTERING  FROM  CDS  ANl> 

51. 

AO-715  1*7 

REPRINT!  TEMPERATURE  OCPCNOENCC 
OF  RAHAN  LINt*!OTH  ANO  INTENSITY  OF 
SEMICONDUCTORS. 

AO-717  29* 

REPRINT!  POLARlTuN  THEORY  <JF 
RAMAN  SCATTERING  IN  INSULATING 
CRYSTALS.  II. 

AO-720  030 

AN  EXPERIMENTAL  STUDY  OF  tHfi 
VI6R0N1C  ANO  ELECTRONIC  RESONANCE 
RAMAN  EFFECT  IN  SEMICONDUCTOR  and 
GARNET  CRYSTALS.* 

AD-7 JZ  70! 

REPRINT!  MULTIPLE-PHONON 


0-13 

UNCLASSIFIED 


SEM-5EH 


UNCLASSIFIED 


RESONANT  RAMAN  SCATTERING  THEORY. 
*0-7 21  7lj 

SCIENTIFIC  RC  SE ATC M 

Sen i cunqUc  t  or  research  explores 
properties  and  concepts  of  cos 

LIOUlOUS.  2  N  S  E  CRYSTALS.  AnO 
gallium  alloy  junctions. 

AD-NOU  6AM 

SCIENTIFIC  RESEARCH 

SOLID  STATE  RESEARCH.  I97IIJ.* 
AO-731  SR  7 

SINGLE  CRYSTALS 

ElECThO-OPTI CAL  METMOu  FOR 
investigation  of  field  and  current 

0 ISTR (OUT  IONS  IN  SEMICONDUCTORS 
ANDLaTEH-LIKE  FltLu  DISTRIBUTIONS 
In  pnOToconuuctors. 

AO-AOJ  0  7  b 

PhOTO-MaGnETO-ELCCTRIC  STUDY  OF 
COS  CRYSTALS.  TRANSPORT  PROPERTIES 

of  bismuth  Rolled  thin  foils. 

AO-A03  R9U 

RESLAHCH  in  PURIFICATION  ano 
SINGLE  crystal  GNOnTH  OF  II-VI 
COMPOUNDS. 

AP-a3r  6V 1 

research  in  purification  and 
silgle  Crystal  gho.,th  of  h-vi 
COMPOUNDS.* 

AO-412  R5U 

SOUQ  SOLUTIONS 

REPNInT;  STUDY  of  momogencht 
OF  SOLID  solutions  OF  CAOMIUM 
SULFIDE  AND  CADMIUM  SCLEnIDC  BY  X- 
RAY  FLUORESCENCE . 

*0-429  R93 

SOLID  STATE  •hYJICS 

ELECTRONICALLY  active  MATERIALS 
research.  GROUP  Ill-V  compound 
SEMICONDUCTORS.  SLV.iMt.9ALS  AND  LO* 
BANO-GAP  SLMlCONi'L'C  TORS.  PHONUN 
INTERACTIONS.  OPTICAL  PHOPERTjCS. 
REFRACTORY  MaTENUlS 
AO-  R  33  Hi 

physical  rcscarch  on  properties 

OF  IJ-VI  COMPOUND  SEMICONDUCTORS. 


A0-A2S  174 

RtSEARCH  ON  II-V|  COHPQUNO 
SEMICONDUCTORS. 

AD-A26  S30 

NLSEARCH  on  1 1 -V |  COMPOUND 
SEMICONDUCTORS, 

AO-626  S32 

NLSEARCH  ON  ii-vj  compound 
semiconductors, 

A0-A26  533 

RESEARCH  ON  ll-VI  COMPOUND 
SEMICONDUCTORS, 

A0-A26  S  3 1 

RESEARCH  on  ll-VI  compound 
SEMICONDUCTORS, 

AU-A26  63S 

research  on  | I • v I  COMPOUND 
SEMICONDUCTORS. 

AD- A  2°  5  36 

RESEARCH  ON  II-VI  COMPOUNQ 
SEMICONDUCTORS. 

AU-A2*  537 

RESEARCH  UN  I  1  - V  I  COMPOUND 
SEHICONOUCTOHS. 

AO- A2A  5  3D 

RtSEARCH  ON  ||-VI  COMPOUNO 
SEMICONDUCTORS, 

AO- A  2*  539 

RtSEARCH  ON  ||-V|  COMPOUNO 
SEMICONDUCTORS. 

AO-626  SAO 

RESEARCH  ON  ll-VI  COMPOUND 
SEMICONDUCTORS  COS  AnD  COSE. 

AO-627  JB) 

SORPTION 

DESORPTION  OF  OXYGEN  ANO  ITS 
EFFECTS  UN  ThE  ElECTRICAl 
PROPERTIES  OF  COS  SINGLE  CRYSTaL 
platelets.* 

Ab-ABS  90R 

SPECTRAIVIS1BLE  *  ULTRAVIOLET) 

RtPRlNTI  EOGE  EMISSION  0AnqS  |N 
HlGH-PURITY  C*OM|UM  OUuF I OC • 

AD-731  HAS 

SURFACE  PROPERTIES 

study  of  SURFACE  PROPERTIES  of 
ATOMICALLY-CLEAN  METALS  ANO 
SEMICONDUCTORS. 


d-rr 

UNCLASSIFIED 


I 


I 


UNCLASSIFIED 


SIL-SIN 


AD-4 | 1  6»9 

PROPERTIES  OF  ATOH 1 C *LL Y-CLE AN 
PETALS  AND  SEMICONDUCTORS!  GROrTH 
SURFACE  of  CADMIUM  SULF I  DC  I 
01 1  OAT  I  ON  or  CO  ON  HICNCl.  SURFACE  « 
AO-All  I  7<t 

STUOT  OF  SURFACE  PROPERTIES  OF 
ATOMICALLY-ClEAN  METALS  ANO 
SEMICONDUCTORS.  PANT  I.  STUDY  OF 
COS  SURFACES  01  LCEO.  PART  II. 
COMBINED  LCEO  ANO  HASS  SPELTROHCTLH 
MEASUREMENTS  FOR  ADSORPTION  ANO 
CATALYSIS.* 

AD-410  ■ A J 

STUDY  OF  SURFACE  PROPERTIES  OF 
ATOMICALLV-ClEAN  METALS  ANO 
SEMICONDUCTORS.* 

ao-aIt  ins 

surface  conduction  in  cos.* 

AP-*»S  021 

•(PRINT  I  GENERAL  12(0  PRINCIPAL 
ANCLE  OF  INCIDENCE  ANO  CRITICAL 
ANCLE. 

AO-720  N»7 

surfaces 

p*PR  INT I  CAAoOn  epr  signal  from 
VACUUM  HEATED  SURFACES. 

AO-72*  BAN 

TRANSISTORS 

REPRINT  I  |NSULaTEO-CaTl  FlELD- 
effecT  transistor  using  single 
crystal  CAOHIUM  sulfide. 
ad-410  ABO 

TRANSPORT  PROPERTIES 

MCASUHCMENT  of  electron  free 
lifetime  and  trappinc  factur  in 

high  PURITY  CAUMiUN  SulFIOE. 

CAOMIUH  SOLF | Dt/SELEN t Ot  AND 
CAOMlUH  SELENIOE  USING  ThE  METhOo 

of  ultrasonic  ahplificatjon. 

AO-aIA  4B7 

CYCLOTRON  RESONANCE 
EXPERIMENTS.. 

AO-AJT  1TB 

RCPNINTI  UNIFORMLY  PROPAGATING 
SOLUTIONS  OF  TRANSPORT  AND  POISSON 
ECU A| | UN5  FOR  PERIODIC  F|ElO 
domains. 


AO-ASi  2NB 

BAND  STRUCTURE  ANO  DISPERSION 
relations  IN  I  | - V  I  COMPOUNDS.* 
ad-aar  sbj 

TUNNELINGIELECTRONIcSl 

tUNNELING  SPElTHOSCOPY  STUOY  OF 
GAA^.  CDS  ANO  ZNO  SCmOTTAY  BARRIER 
junctions.- 
A0-B7S  170 

ULTRAVIOLET  SPECTROSCOPY 

ULTRAVIOLET  RtFLEc  T I  V l TY  STUDIES 
OF  CUSISE  SINGLE  CH»sTAL  solid 
SOLUTIONS.* 

AD-Al-i  ANS 

VACUUM 

THE  INFLUENCE  OF  OXTGEN  IN  THt 
U L T R  A"H  |  0 H  VACUUM  RxNqC  ON 

elec^"kal  properties  or  cos.* 
ao*a>t  but 

•SILICON 

RAMAN  SPECTROSCOPY 

REPRINT;  RESONANT  CANCELLATION 
OF  RAMAN  SCATTERING  FROM  CDS  ANO 
Si. 

A0-7I&  147 

•SINGLE  CRYSTALS 

ENHANCED  PHOTUCONuUcTaNCE  and 
SHADORS  ON  CADMIUM  SuLFIUE  SINGLE 
CRYSTALS* 

AD-2E?  072 

ELECTRON  NOBILITY  |N  CAOMIUm 
SULPHIDE  SINGLE  CRYSTALS  AT  LOft 
TEMPERATURES. 

AD-2&V  A61 

RESEARCH  IN  PUR.FlCATjON  OF 
CADMIUM  sulfide  crysyals* 

A0-2S  F  A 8 1 

INVESTIGATION  OF  SEMICONDUCTING 
PROPERTIES  OF  II-VI  compounds- 
AD-2 AN  110 

COS  AND  OThER  l|-|V  COMPOUNDS; 
SOLAH  ENERGY  CONVeRTENSI 
rURIf I C * T I  ON  I  CRYSTAL 

GROWTH. 

AO-27A  It* 

RESEARCH  ON  II-VI  COMPOUND 


•V*  • 


O-NS 

unclassified 


SlL-SIN 


UNCLASSIFIED 


semiconductor?  included 

PREPARATION!  PURIFICATION  AND 
OHO ATM  OF  COSi  COSt,  ZnTL  AND  CO£- 

cdse  crystals,  phopcrty  STUDIES 

AND  MEASUREMENTS  INCLUDED 
MCtTlNO  POINTS!  REFRACTIVE  INDEXES! 

elastic,  oiellctril.  piezoelectric, 

AND  LATTICE  CONSTANTS!  Hall  effect 
AND  CONDUCTIVITY. 

AO-201  718 


1 1.  DESTINATION  or  SUM  I  CONDUCT  ING 
PROPERTIES  OF  1 | - V |  COMPOUNDS* 

AO-202  527 

The  ELECTMOI*  MOBILITY  of  CDS  AAS 
PLOTTED  AS  A  FUNCTION  OF  |/T 
BETWEEN  0  AND  2  V  -I  K «  ANALYSIS  OF 
TMt  OATA  INDICATES  THAT  A 

MEASURABLE  anisotropy  In  the 

ELECTRON  NUBILITY  tXlSTS  anO 
That  A  RLVLHSAL  OF  Tm!s  ANISOTROPY 
OCCURS  AT  APPROXIMATELY  20  K . 

AD-20J  953 

reseahch  in  cryogenics  ano 
MAGNtTO-OPT  ICS.  MAuNETO-OPt  UAL  ANO 

MAliNE  tic  susceptibility  research 
SY  item  AT  the  AERONAUTICAL  research 
l AbOhATON Its.  DOPED  CDS  AND  ZNS 
SINGLE  crystals  as  ULTRA-LOW 
tlmplraturl  PAHAIiA&NLTIC 

SALTS.  POSSIalUTY  OF 
CJUSEMV I  No  THE  MOLECULAR  SPfcCTRA 
ASSOCIATED  AITH  IMPUHITY-EACITON 
COMPLEXES  in  COS  and  cose. 

*0-292  32*1 

HALL  effect  MEASUREMENTS  IN 
INsUL-YOHS,  «  •TlHt-OF-.FLU.HM 
METHOD  OF  STUDYING  CARRIER 

Transport  in  insulators,  a 
GENERAL  ANALYSIS  OF  UNIPOLAR  STEADY 
STATE  SPACt  CHARGE  limited  currents 
IN  INSULATORS.  ORGANIC 
SEMICONDUCTORS,  and  CDS  ARE  TOPICS 
INVESTIGATED  |N 
PMOTOCONOUCTOH  research. 

AO-29S  *59 

Phonon-phonon  Interaction  in 
CRYSTAL.  ThEURETJCAL  CURVES  8ASE0 
OR  SELECTION  RULtS  ANO  OrAAN  FOR 
VAhIoUS  MOOES  OF  OPERATION  FOR 

PHUNUNPHUNON  INTERACTIONS  IN  SOLIDS 
ARE  PRCSLNTLO. 


AD-2V6  MRU 

cadmium  compounds 

HUltIPHONON  processes  IN  The 
PHOTOCONDUCTl V|TY  OF  CADMIUM 

sulfide  ano  cadmium  selEnioc  single 
crystals. 

AO-A I  6  *63 

REPRINT;  EXCIYON  STRUCTUHE  IN 
PHOTOCONDUCTIVITY  OF  CoS,  COSE,  ANO 
COSINE  SINGLE  CRYSTALS. 

AD-*  I  1  I  2b 

CRYSTAL  GROWTH 

EUECTNO-OPTICAL  MeTHOO  for 

investigation  or  field  and  current 

DISTRIBUTIONS  in  SEMICONDUCTORS 
ANDLAYER-I.  IKE  F  1  b  Lp  0  1  S  TH  I  0U  T  |  o  N  S 
IN-  PHOTOCONOuCTOHS. 
ad-603  07S 

growth  of  single  crystal 
platelets  of  Cadmium  sulfide#* 

AD-4M  903 
DEGRADATION 

X-RAY  DAMAGE  AND  ANNEALIN'*  QF 

these  DEFECTS  IN  COS  SINGLE 
CRYSTALS. 

A 0-4 2 2  09S 

ELECTRON  0OM»A"OMENT 

length  change  MEASUREMENTS  OF 
ELECTRON  IRRaDIATEO  CADMIUM  sulfide 
IN  THE  ENERGY  RANGE  *?5-93S  *Ey 
A 0 -* I  6  *0S 

NUCLEAR  SPINS 

NUCLEAR  SPIN-LATT|CE  relaxation 
IN  SINGLE  CRYSTALS  of  cadmium 
SULFIDE.* 

AO-03S  201 

optical  properties 

high  AMPLITUDE  current  ano 
OPTICAL  TRANSMISSION  OSCILLATIONS 
IN  COS  SINGLl  CRY5TALS. 

AO-628  NS3 

OSCILLATION 

EXPERIMENTAL  INVESTIGATION  OF 
CURRENT  LIMITING  ANO  OSCILLATION  |N 


0-M* 

unclassified 
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UNCCASSir ICD 


1 

SOL-SOU 


CDS. 

A0-A07  OOb 

PHOTOELECTRIC  CFFCCT 

’  TRANSLATION  OF  BULGARIAN 
RESEARCH!  INVEST  I  Cl  A  T  1  ON  OF 

ELECTRICAL  conduction  or  caomium 
sulfide  SEMI-CONDUCTORS  USING  HIGH 
FREQUENCY  GENERATORS, 

A9-A0J  AVI 

PURIFICATION 

RESEAHCH  IN  PURIFICATION  AND 

single  crystal  gkoatm  or  11-vi 
COMPOUNDS,* 

AO-*S I  INU 

SEMI CONDUCTORS 

PHOTO-HaGnETO-CLECTRIC  STUDY  OF 
COS  CRYSTALS,  TRANSPORT  PROPERTIES 
of  b;smutm  rolled  THIN  FOfLS, 

AO*#OJ  NfO 

TRANSLATION  OF  RUSSIAN  RESEARCH] 
INTRODUCTION  OF  h1CRO|hPuR|TIES 

Into  single  crystals  or  cos  during 
their  GRuRTH  and  Sure 
CHARACTERISTICS  of  the  alloyed 
samples, 

AD-*2|  N2N 

RESEARCH  in  PURIFICATION  AND 
SINGLE  CRYSTAL  GROWTH  OF  ll-Yl 
COHPQUNOS  , 

AO- AO*  Sfl 

RESEARCH  IN  PURIFICATION  ANO 
SINGLE  CRYSTAL  GROaTH  OF  11-VI 
C0HP0UN0S,* 

AO- AN  2  ;GJ 

•solar  atmosphere 

COS  ANO  OTHtR  I  I  -  I  V  COHPOUNoSl 
solar  ENERGY  CONVERTERS) 
PURIFICATION;  CRYSTAL 

grqRth • 

AO-27*  HI* 

•SOLAR  CELLS 

RESEARCH  |N  PURIFICATION  OF 
CADMIUM  sulfide  crystals* 

AD  >2SV  AS J 

research  ON  SOLAR  energy 
conversion  employing  cos 


GROtfTH,  ANNEALING,  ETCHING 

ANO,  ORIENTATION  OF  CO*  SINGLE 
CRYSTALS  AND  FILMS, 

AD-2RR  -OJ2 

FEASIBILITY  S1ACK|NG 
PHOTOVOLTAIC  LASERS  OF  CO  OR 

ZN  SULFIDES,  SeLENIOeS,  ANO 
TELVur!DES  FOR  CONVEhSION  OF  SUN 
radiation  into  ELECTRICAL  POaEH, 
PREPARATION  ANO  GR0*TH,  SINGLE 

crystals  and  Thin  filmsi  theory: 
ELECTRICAL  PROPERTIES, 

AO-28G  OAU 

LARGE  AREA  THIN  F | LN  COS  solan 
cell  array  investigation, 
design  of  cos  film  cell  arrays  for 
performance  ANO  orbital  testing, 
AD«2?A  014 

LARGE-AREA,  ThIN-FILN,  CADMIUM 
SULFIDE  solar  CELL  ARRAY 
INVESTIGATION, 

AD-AD  I  *99 

LARGE-AREA,  CaDHIuH  sulmoe, 
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